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COLONEL HENRY THOMAS PEASE, C.I.E.. V.D., M.K.C.V.S.. 
Principal of the Punjab Veterinary College, 1896-1907 and 1912-1919. 





COLON EL ’H. T. PEASE, C.I.E,, V.T), 

i'ni.0XET, H. T. Pease, G.I.E., Y.P., Principal ol tLo Pnujah 
>riiiary Gollege, rotired on 20th July, 1919. .al'tor ;U \ws' 
rtvicc in India. 

Ueurv Thomas Pease belongs to an old Yorlnslure Janhiv, 
,!tlecl near Hull since the, reign of Cliaiies I. He is the son nf 
■ I!. Pease, PLqr., of Rusholme Hall, and was born in 1802. On 
ejviiig school, he tooir the diploma course at the Royal ■Vcteri- 
rtty College, London, and after some experience in a large, 
jtifitice in the north of England, he joined the Army and came to 
bh ill 1S85. 

Ill 1888 he was given an officiating staff appointment as Assisi- 
iiiit Superintendent, Horse-breeding Department, and on the eou- 
oiiitiouiif tliat duty was posted as Veterinary Adviser to tlie Punjab 
(bverumeut and Professor in the Lahore Veterinary iscliool. In 
H9l he was specially selected as Superintendent of Bacteriological 
Siryey, and posted to the Bacteriological Laboratory at l*ooua 
iviiue lie assisted Dr. Lingard in his researches into siura in horses. 
jbi'KiiirealLed that Poona was quite unsuitable for tlie require- 
of a laboratory engaged in the study of contagious auinuil 
fcases. He was placed on special duty to select a more suitable 
aivl eventually chose Muktesar as possessing most of the ikhh a. 
wv requirements. He received the thanks of the (^overtmuMO. ol 
Wa for work done in 1893, and was then appointed Assis(,uii. 
%c(;tor-(.Teneral and placed in charge of the cattle .uhI 

of the department, a post which enabled iiim ic ‘k\'otc 
'■^'iiiiderablo time to the development of the laboratory and at. tie, 
{ 695 ) 
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same time to direct attention to cattle-breeding and tin- 
of the department for the treatment of disease iv i in. 

In the former direction he commenced to collci * n idf], 
regarding the good breeds of cattle, and pr(‘])aivii j,.' 
on the indigenous breeds in the Punjab, Mysore. Xnllnr,. 
Harriana, all of which were published in manual Jniui. [[,. ^ 
prepared a horse-breeding manual which was issued ny aurlir.vv- 
and for which he received the thanks of the Govern meet dj 
Ill regard to disease he endeavoured to stimukic 
the publication of up-to-date manuals on riiuleipesr. .unv^. 
huomorrhagic septiciemia, black quarter, horse surra utv;.; 
lymphangitis. He was also the compiler of the • Ai»nt rp:^. ,1 
Ledger on breeding, disease and cognate subjects 

In 1896 great difficulty was experienced in ihi.npiu i 
Principal to succeed Col. Nunn at the Punjab Vereritnuv i -.'U 
and he volunteered to give up his appointment as Assi.st.m Ip 
pector-General to take up the work. But althougli i'u\. !V;.v 
left the Government of India, he remained their unutlikal p'vnn 
in impoidant matters connected with animal bi;('ei|ii;j 
disease. 

At the Punjab A^eterinary College, he set himself to wi-i;-, ■ 
improve both teachers and students. He set about tlie ]>i‘e]);Liv; ■; 
of text-books in Urdu himself and stimulated other tc'ailier^ !■- 
the same. He prepared books in Urdu on equine luediini’e. (p : - 
surgery, soundness and age, horse shoeing, handling anp ;' 
veterinary jurisprudence and contagious diseases. Iv a'a^n;. 
to this, he started and kept going for some years an India r vkh:- 
nary journal in Urdu. The present high reputation. nl tlm l^a? a. 
Veterinary College must be largely attributed to the exeeltna 
of Colonel Pease. In 1905 he discovered the existeian >'i 
serious contagious disease among the horse-breedii'g 
its contagious nature and demonstrated the cause. Thi^ vas (k'n iix- 
from which a great number of the stock were siffi'erij'g. a tin' -" 
which had doubtless for a considerable time made rlic 
the horse-breeding operations so bad. He also discover'd tk* » ^ y 
teiice of hcTemorrhagio septicaemia among cattle and 1 



COLONEL H. T. PKASK 


ij^^rriimental in bringing about the appoint mom m .. 
to deal with the diseases of tliat useful tiaiispon, 

|'l90(V in collaboration with Baldrey and Atontgoiuevv. (nl,:!u: 
starred the '' Journal .of Tropical Vetoriiiaiv Siuinu^e." :ui«! 
[900 when the collaborators left India, (aiiried un i iLcwDL'k 
rfour vears practically single-handed. In 1900 lie w;i,s awaideii. 
,0 title of C.I.E. for work done for the Govermuoiu. of Indiii.. 
, [007 ( hlonel Pease was appointed to the post of luspiMOnr- 


of the Vetei;inary Departiucnt. lie lield thr po^t, 
i.nl 101*2. when the appointment was aholislicif. and ihoii 
/limed \o the Punjab Vetenn,ary College as Pi:iiici])al. On In^ 
.iiim to Lahore the necessity for moving the (X)]lege to anotlin 
iie bad arisen, and he was called on to plan amf e([ui]) tlm 
v-ent new college, which he has made one of the Lest in tlic 


The work which he has done is well known to scientists 
; all parts of the world and recognized by them, fie was ma<ic a 
’reign Correspondent oi the Socidte de Medecine Vetcrinaire in 
hris and a Titulary Member of the Sooiete des Sciences \ etdrinaire, 
ki^alsoa member of the Zoological Society of London. 1L‘ 
tor nianv years a member of the Board ol Scicoitilic 
UviilV 

In the midst of a busy life he has found time to devote 
" vol mil ee ring, and has for over 20 years been a member 
Ji die Punjab Light Horse, of Avhich he was for years Adjutant 
ml eventually Commanding Officer. The verdict oi liis 
■■'tirades on his retirement was that his history was the history ot 
ihf'crps. For his services in the Punjab Light Horse he \\as 
'^''''*^ded the V. D. and appointed Honorary Aide'de-Camp tta 
*hnimauder-in-Chief in India. For the services he iviideted 
‘ 'niuiectioii with the Indian Defence Force in the war In* 

in. despatches by His Exoclleiicy the Comm;i..i'd''i: o - 
bd fur valuable services rendered during the first three' o,’ 
kivar. 

^ lulor.f! Pease is a distinguished Freemason a^ i ■' ' 

“ iTaft. t hapter and Mark Degrees in the pnniiu'f' 
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The elieery humour and sound common sense !|ispl;tvr: 
Colonel Pease at successive meetings of the Board ic A^ni ■ • 
liave endeared him to all officers of the present gei^erutiun » 
Veterinary and Agricultural Departments. The best, wislu-. 
follow him into his well-earned retirement. |Gr. A. J), S.] 





The late ARTHUR WILFRED SHILSTON, M.R.CA'S,. 

Second Bacteriologist, Imperial Bacteriological 
Laborator>^, Mukte sar. 





THB late ARTHUR WILFRED SHILSTON. M.R.C.V.S. 

Bv the death of A, W. Shilston, from acute ^lamlers. at the 
f/H' -ige (if M, veterinary science in India has lost one of its most 
l^tvnising and valuable workers. In research and in routine work 
ycroi' gave of his best. He had the true gift for resoarcli fore- 
vt’iii and rational imagination coupled with patien.cau perseverance 
y tar infinite capacity for attention to detail. In routine he was 
■ iirpt and resourceful. In both of these fields of work India is 
^■plv indebted to him, 

Sliilston entered the Royal Veterinary College, Loudon, in 
:uher 1904, and took his diploma in July 1908. His college 
!.r[ was brilliant and he was a marked man from the time he 
Shortly after obtaining his diploma he was appointed 
;lio Veterinary Research Laboratory at Pietermaritzburg, Natal, 
Assistant to Colonel Pitchfurd, and subsequently in charge. 
Hiuch 1914, after a brief period of five weeks spent in England, 

■ I'Kik up the appointment of Assistant Bacteriologist at the 
Laboratories under Colonel Holmes, Fnun February 
'i'i till October 1916, Shilston officiated as Imperial Eacterio- 
'v>t. and afterwards held the appointment of Second Ba(4,erio- 
up to his death. 

In Africa Shilston did. valuable work in connection with sheep 
‘ik piroplasmosis, East Coast fever, and the production of anti- 
• ‘‘b'-vciiom scrum. In India his energies \vero devoted to 
.'•'kleiiis connected mainly with rinderpest, suria and do urine, 
*''' nuidi valuable work in these subjects stands tu his (;redit. 
' '"it'll) first became ill on June 17th, and as he failed to utakc 
niiictorv progress he Avas sent on to Noini Tal on the 21st . ilie 
fioni which he was suffering steadily progressed and 
fatally on July btli. It can truly be said that liis bh; 
''' to his work. [A. L. S.] 

( 099 ) 



THE REPORT OF THE INDIAN COTTON 
COMMITTEE. 


IJY 

FRANK NOYCK, 

Hecrelayy (o fhe Indian Codon ConmiUt\’. 


The issue oi the Report oi the Indian Cotton i; 

something of an event in the history of Indian agTicultuio. F.i 
the first time, the present position and future prospocTs df >.! 
the great Indian staple crops has been exhaustively exaMiiiu‘il iy ;i 
Committee of experts. An article on the Report in a Journul wliiii: 
is devoted to Indian agriculture is no more than its due. Uit tiii; 
writer could wish that it had fallen to the lot of some ore 
competent than himself to contribute it. The Secretary ui a iCu' 
mittee is, for obvious reasons, singularly ill-fitted t(f criti(ize i’' 
conclusions. All that can here be given is, therefore, sdiiie i'lif 
comments on the outstanding features of the Report so rluit iii > 
reader of this plournal who has not yet seen it may kmnv \\M *' 
expect. 

The Report opens with an introductory chapter whicli give': 
outline of the general position in regard to the worhl s siipplv " 
cotton which led to the appointment of the Committee, h 
gives a brief description of the Committee's warderiiig^ f'ti!' 
India which extended from Lyallpur to Tuticorin an.d iroiu hiicvi- 
to Calcutta. The Committee can claim that no impoitart rntt'- 
tract was left out and that they visited many pltices in 
Imperial Committee had set foot before. In the^c '■* 
expression of their grateful thanks for the hospitahf) 
was showered on them everywhere, especially by 

( 700 ) 
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Department, imy perhaps he pernutied > i.- K- .. 
f" i^.iivided into two parts, the first of \v!ii(d doitU 
and irrigationaLaspeots of the problems whirii 
a. (hiiuuittee and the second with their eonmiereiel ;>>]): . !, | h, 

^j;r^Tpirt i'^ again divided into chapters in whieli t!u‘ conn'- • 

^nivirres ai).d Indian States are dealt with sepeaetely, iuo. t-.o 
.(nuo general recommeitdatioits regardieg agruniiuiruJ wmL 
,'Mttoi’.. The second part contain.s four ekepiers oelv. e l(‘t’gni\ 
)]f ell general commercial questions, more espeoinJJy iIm’, (pirsiido 
,t pievet'tli'.g malpractices u\ ginning and pmssiog faoiorns. di'.' 
,n cotton forecasts and statistics, ojie ii\ wliicli the estal)li>hiiH'm 
,ii u‘ Rast Ittdian Cotton Association in. Eoinlryv, wIucIl will siijX'f 
rfilo the present Cotton Contracts Board, is recommei-diot. iimi. 
^itiiiier in. which the formation, of a (hntral Cottoi' ( oiimiirtcd 
Miut as a link between the Agricultural lilcpaitnient ami tiu‘ trade 
i; advocated 

The summary of the vie\vs an.d recommendations ii- tlie 
miipies fourteen pages of the octavo editiom suHli-imt mhlcmr 
dike detail into which the Committee have enteind.. Wh.alevio 
vhwiuay be taken of their proposals, there can, be im question. tJiat 
tin Report is a mine of information on. all matters relating to li'dian 
cuUon. 

The problem which the Committee set out to soivi*. may hr 
kietly described as being to secure an improveitient in, tlie qualii v 
art outturn, of Indian cotton and at the same time to semire lor tlie 
'dtivutor ji better price for his improved product and iiM:re;iM*d 
"'tttui;]'. '['he ways in which this problem can. bo solv ed as nnealed 
-ti’tke Report are by more research work, especially on. the hutanii <il 
iuiprovernents in agricultural practice, tlie pinvisioe dl ini 
>t:op lacilities, better organization, the prevenlim^. ol malpi.u-n* < 
lower the reputation and ipso facto tin) price of (actm-. -od 
hat hy no means least, closer co-operjitioi‘ hetve-cn ti-i. , .-w 
Department and the trad.e. 

dt all tfhe methods by which ai\ impr(n'em<‘i:t u ■ t ^ ■ 
Mitp. in(;r;(ij|30 outturn of Indian cottoi' ca)* h< 

imp(,nt.a.iit is botanical work, and the first poii'' - 
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the reader of the Report is the success of the efforts which the 
cultural Department has already made in this diicotion. h 
Punjab, the United Provinces, the Central Proviiuies, 
and the Broach, Kumpta Dharwar and Khandesh tracts of 
it has already evolved strains of cotton superior to the local vanen^ 
in staple, yield or ginning percentage (that is, percentage f,f jij. 
to the total output of lint and seed) and, often, m all tliiee. Ih 
Central Provinces with their 700,000 acres under rosem uih tL 
best example of what such work has done to impro\e yield ,i!<i 
ginning percentage, the Punjab Avith its 276,000 acres under Pui'jav 
American and the Tinnevelly tract in IVIadras Avith its ‘220,(j(iii a* re; 
under karunganm, the best examples of Avhat it has done to iiupinvt 
staple as Avell. The staple of karunganni is at least an. eighth of a: 
inch longer than that of the mixture known as Tinnevellys ard it 
ginning percen.tage is some 5 per cent, higher. The staple > 
Punjab-American is about | to |ths inch above the average of iLe 
indigenous cotton of the Punjab and, though its ginning percei‘hi!>e 
is much the same; its yield is much heavier so that the uiittiin'i.l 
lint is much greater. In the other tracts in Avhicli the AgTiciiltui;i 
Depaitmeiit has evolved superior strain.s, they have been bteialt' 
in the field too short a time to catch on in the Avay 
karunganni and Punjab-American have done. In tire BroatkiUi* 
Kumpta Dharwar tracts of Bombay, they have made but- liui 
headAvay. One difficulty has been the lack of a suitable oTgaDis 
tioii to push them. The breakdown of the Surat buying Syjufa’ 
Avhich Avas formed by some of the Bombay milhoAvners pro\ed wn 
detrimental to cotton improvement Avork in Bombay. Ajictt*' 
obstacle to rapid progress is the fact that Broach and Kumpta cotton 
are varieties of kerbaceum which, as pointed out in the Kcpoit; . 
possessed of very stable characteristics. It is, thereiuie, 

to secure anything in the nature of a recognizable improAejacii|^i- 

it. This also applies to the Westerns cotton of ]\fedi'a^. 
tract and in the adjacent Northerns tract, the Agricultural 
ment has put out two improved strains, Hagari No. 1 
No. 2, but their superiority over the local cotton has not been 
oiently marked to justify perseverance with them and it t 
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posed to make a, fresh start with two other select Xu. 25 
[the case of Westerns and No. 14, an especially hue strain, in the 
tase of Northerns. 4 F does not represent the last word in, Anuo iesn 
for the Punjab and tlie Committee recominond fnrtiiei- 
eip«rimeuts with 280 F and 285 F, strains wliicli it may hii i.»{ 
interest to mention have proved exceedingly successful in (apiam 
Thomas' experiments in Mesopotamia. Idie (bmmittee, again, 
jifonot satisfied that roseimi in tire CAmtral Piovimu's an.d Khandesh 
aid Aligarh white-flowered cotton, in the United Pror inces reprose.nl 
the timk of the Agricultural Department., an.d arc an.xums 
to see further efforts made to evolve a superior variety of mylechnu 
or Iniicuin or a cross between them which can compete siuicessfully 
with roseiim or Aligarh wdrite-flow^ered cottoir in. Die uuitter of pmlii 
to the cultivator whose interests, it may here bo staled, have, been 
the predominating consideration with the Coiuiiiitteit throughout, 
it will be seen that there still remains a vast field for botanical work 
ill tracts in tvhich superior strains Irave already been e,volved. Tliere 
are also large tracts in which no botanical rvork has yet been. dime, 
it all. Hyderabad, wdiich produces over onC'Seventh of the cotton, 
grown iu India, is the most important of these. Dtlrers are the 
Coc'Oiiada tract in Madras and the Dholleras tract hi Eombay. 
Very little \vork has been done oji the indigen cm s (jottons of the 
Punjab, and the Committee regard liotanical work on Cambodia as 
the most urgent of the problems aflectin.g cotton, in tlie Madras Pre- 
iideney. Burma is also practically untouched. Piic ten botanists 
the Committee recommend should be added to the Agriciilturul 
department for work on cotton wall thus find ample employment. 
His addition will enable more attention to be paid to crossing, the 
possibilities of which have been revealed by Mr. Leake’s important 
tt'ork at Cawnpore. 

Improvements in agricultural practice tend moj.e to an increasr 
t’t tlie outturn of cotton than to an improvement in its (pudity. 
It is too much to expect that the 85 pounds of cleaned col t 'm wJiicli 
that India produces to the acre will ever be im.' leased to 200 
pt/tmds per acre as in the United States but miudi of the leeway caii 
doubtless be made up, if the detailed recoin meiKlat ions made by the 
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(■ommittec after carefu] exammation of the condit 
proviiice, are carried out. The most important 
advocated are the spread of the practice of sowing in 
inter-culture and the working out of suitable rotations vv iiid]. ^ 
include, wherever possible, heavy yieldmg leguminous finlden-J 
Extensions of irrigation are of special important^' i]» the 


of cotton for, in addition to the increase of acreage aj'd outtur. 
they secure, they also mean an improvement in, qiuditv 
increase in acreage is an obvious result, for such exten.^ions pemn 
cotton to be grown where it was not grown before. The incie-js, 
in outturn per acre is equally obvious, for irrigated cotton viekU mart* 
heavily than unirrigated. The improvement in qualilv is r.ot 
obvious but it is secured by the substitution of the better vaik-ti^ 
of cotton which require a longer growing season, for tiio diDinr 
stapled on.es. Broadly speaking, extension, of irrigation, inoiu's tiif 
cultivation of more American cotton, for, in the Peiiin.siila in wliicn 


the longer stapled indigenous varieties are grown, cotton, i.s ndt ap. 
irrigated crop except in the case of Cambodia under wells in. 

Of the three great cotton -growing provinces of the north of [ih.ia, 
Sind holds out the greatest possibilities and up till now lias tlie 
poorest perfornvance. Fifteen years or so ago, 200,000 acres i.i 
Egyptian cotton were expected in the course of a few years. In 
1917, practically n.o American cotton was grown e.xoept on. the 
Government farms. The Committee have n.o hesitation as. to Of 


cause to which this disastrous failure to realize expectatioits is to he 
ascribed ai.td the whole of the chapter on 8ind is a powerful pkii f"i 
the immediate construction oLthe Sukkur Rarrage across tJie Inflin 
which would “ transform some four and a half million anres 
Gulturable land, at present sparsely populated and ir.(!.ihej.ei'tlv 
cultivated, into one of the richest and. most productive tracts ii; 
India.” It would incidentally result, accordiirg to the f 'oiumittees 
very moderate estimate, in an area of 660,000 acres under (;otton.oi 
which about two-thirds should be cotton of longer staph* than ain 
at present grown in India, not ' excepting the best ' iunhtidu.. 
and at least 1 J inches in length. If the yield were ry> niuie than 
160 pounds of lint per acre which the Report states is me outtuni 
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• lands in the Punjab, this would luean, :u' ur, 

^^jpplies of long staple cotton of 160,000 ))aK‘> i ij,, 
piiijvb Committee anticipate a total of 4(io,000 , i.i /in 

\]ueri«aa cotton under existing canals in the couise ol two ^n \ iu.v 

i<T«iii>st a total area of 276,000 acres in 1917. aod a iurthfi 
vear^ • ...... 

’laition of 200,000 acres it three big* iiTigatiuo. projet t.-, ui.dri 

contmplidion are carried out. Outside Sind niid the Onujai. 
the of long stapled cotton under iirigatiun. are mm h loeiv 

jdmlous. T-'he area under American cotton in I’liited 
vuK-es might increase from the few thousand acies at pivsem lu 
135000 acres under the Granges and Agra Canals, piuvided a snlli- 
cRMitlY Ihgh premium for it could be assured. The addition oi the 
pruviso siiows that the Committee were not \crY hopeful aboui 
Viueiioaii cotton in the United Provinces and that tlune is 
work ill front of the Agricultural Department in those pru\’inccs if 
dtiste succeed. There are seme small possibilities h r Punjal)- 
Aiiierioau in the North-West Frontier Province, for Cambodia on 
de lateritic scila in the east of the Centre! Provinces and for Cam- 
bodia ir Upland Georgian on lands which foiinerly grew iioppy ii! 
Central India. The cultivation cf Cambodia under wells should 


spread in Madras but it is impossible to make any cstinuite oi 
the [I'ospecis as no survey of suitable lends has been carried out. 
The only recoramendation in the Report in regard to indigenous 
vaiieties under irrigation is that liberal taJi'Xtvi advances should he 
granted for the construction of wells in North Gujarat where greatly 
increased yields have been obtained in the Kaira District in such 


‘conditions. 

The better organization ” which was mentioned at tiie outset 
includes the organization both of the Agricultural ffepianment and 
the cotton trade. To the recommendations the Committee make in 
regard to the organization of the trade reference will lie made latfiv. 
-^foi the organization of the Agricultural Department, it u«!l Ix 
obvious that if the cultivator is to grow better varieties nl ( (M.Kjn 

to obtain the proper price for them, he needs all tlie ami 
^^^btance the Agricultural Department can give him. P 
selection and distribution of pure seed are to bo controlled b\ the 
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Agricultural Department in the manner best suited to the 1 .1 
conditions of each tract,” a large increase in the number of 
farms is necessary. If the Agiicultural Department k to den^r 
trate on the requisite scale the usefulness of improved agricultuH 
implements and to convince the cultivator of the advantages re^ultif ' 
from the use of manures and from good cultivation, a lart^e itv- 
in staff is necessary. Such an increase is, above all, necessarv it 
the Department is to be in the best possible position to assk tb 
cultivator in getting a better price for a superior piodiiet. Ij, 
various ways in which this end can be secured are discussed in 
Report. Warned by the fate of the Surat and Sind buying 8vr.li. 
cates, the Committee decide against buying agencies. The proj^peetj 
of co-operative sale are hopeful but this is an agency the growth of 
which cannot be forced and something else is required. Tlie Com- 
mittee, therefore, advocate an extension of the system of anutioi' 
sales of unginned cotton which has proved so successful in the 
Punjab, but comsider that the Agricultural Department should mit 
in. any one case attempt to deal with more than 60,000 inaiuKhf-f 
cotton which would give it control over 40,000 mauuds of ml 
After that, the sales should be handed over to other agencies, but the 
Department would still be called upon for advice and {assistance in 
regard to such matters as grading, classification and the seltlemci]: 
of disputes. All this means a considerable expansiuirof vbat it 
now the fashion to call “ organization ” and the additious. tu the 
staff of the Agricultural Department recommended by the Comiuittee, 
apart from the ten Botanists mentioned above, an Eiitomologk 
for the United Provinces and an Imperial Mycologist, are m 
Director of Agriculture for Sind, thirteen Deputy aiul Assistai't 
Directors of Agriculture belonging to the Indian Agricultural Senice 
and three Assistant Directors belonging to the Provincial Service. 
For Indian States, the immediate additions proposed are twi 
Directors of Agriculture and two Deputy Directors. The suber' 
dinate staff must, of course, be increased proportionately. fU 
total annual cost of those propo^^als is estimated at Rs. 14 
which cannot be considered excessive in view of the impoxtanu 
of the cotton crop to India. 
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i? of little use for the Agricultural Departinoiiv. tw its 
0 a\es ill inducing the cultivator to grow pure or siipiMiio; 

'ottop niid to pick them clean, if he is prevei\tcd from 
the proper price for them by malpractices which lie is powcokss o. 
'heck Committee give the cultivator a good character ii' ihi. 
P^pect and state that the malpractices for wliicli he aed, the village 
M/a^ are responsible are of minor importance compared with those 
fflhli arc carried on in ginning and pressing factories. 'Fhe roeoni- 
riioiidations in the longest and most important single chapter f>l the 
llepoit arc diiected to securing an improvement it' th(‘ conditions 
wlikh have miide Indian cotton a byword i!\ certait' tuarlo^ts 
huast throughout the history of tlte Britisli cointexion. with liafiM/’ 
Ihe opening of central markets on the Berar system whtcli enables 
thcpimhaser of cotton to see what he is btiyitig atid to ])av for jt, 
iiccordingly, the publication of cotton prices in up-couiUiv iiiarkaMs 
ilia way which will enable the cultivator to understand their true 
siffiiificence, and the standardization, of weigltts on tlie liasis of a 
cotton maund of 28 pounds, which will prevent liis heit^g cltealod 
liv the middleman, are all measures calculated to bring alxnit tlm 
desired effect, but far more important than any of tliem is tlie system 
of licensing ginning and pressing factoiies wliirh is recommended 
lythe Oomnuttee. For the details of this scheme, the reader must, 
lift referred to the Beport itself. Sufticc it to say that, in futum, 
tlie way of the offender will he very mucli liardei* tliai^ it has liee.n 
in the past and that it should no longer be possilrle to fob off the 
man who produces a superior variety of cotton with the price of 
the inferior stufi with which it has hitherto been far too often the 
practice to mix it. Warned by the history of the Bombay CoKou 
Frauds Act, the Committee have worked out a s(;hcinc wdiicli 
involves tlie minimum of interference with lionest factories. 1 heri' 
be no inquisitorial inspections by poorly paid subordinate 
^>flloinls ^^hich was the great grievance against the Bomhav legis- 
^^don. Complaints will be, made by the sufferers and \'>iH he 
nivestigated by Committees on which the trade will proluihly im\’c a 
Preponderance of representation. If the trade is satisfied, with, had 
and prefers to pay for rubbish, there will, ot (iourse, l)c no 
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oompWnts and things will^remain much as they are, bur it 
ceivable tliat this should be so. Even if it is, one fruii lul 
mischief will be removed for, under the Committee's t' 

transport of cotton waste or of short staple cotton fjorn oi>o ti r 
to another for the purpose of mixing with better vavieijes | . 
prohibited. 

The chapter on cotton forecasts and statistics geiKeiilly woni; 
study for many of the recommendations in it are applioabit* t-. 
other crops than cotton. Considerations of space prevent 
than this brief reference to it. 

We mentioned above that the Committee have suggested ]% 
only better organization of the Agricultural Department but aiv,, 
of the cotton trade. The way in which they propose that thh 
should be brought about is by the establishment of a Cen.tral Cottin 
Trade Association in Bombay which, as far as control of the cottdi 
trade is concerned, will take the place of the seven distijict hodh, 
representing different branches of the cotton trade which exisreii 
at the time the Report was written and still exist, though the fiipr- 
tions of two of the most important of them, the Bombay CntTuii 
Trade Association and the Bombay Cotton Exchange, are at presei^.r 
exercised by the Cotton Contracts Board. The East India Cuttm' 
Association ” will be the permanent successor of tlie latter ai'^l 
there can be no doubt that its establishment will have a far-ieadiii’g 
effect in stabilising the price of cotton to the ultimate bei'cfit of rb 
cultivator. 

In their last chapter, the Committee make provision hj tiie 
much needed link between the Agricultural Department ainl tlir 
cotton trade. There can be no question that, valuable as the 
which has already been accomplished by the Agricultmal Depan* 
ment in improving Indian cotton, it would have been much ninw 
fruitful in results had there been closer co-operation between it ar.'' 
the cotton trade. Up till now, each of them has been amazingl' 
ignorant of what the other has been ^doing. It would bt* 
profitable task to apportion the blame for this. As tlie libhinai 
said when asked why an unpopular landlord had not l)eeii 
what is everybody's business is nobody’s business. I in ic ; 
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1,0 no excuse for ignorance, for all mterested in eon. r>. v, hoi iuo 
or commercially, will bo able to turn to thr iVnuaJ 
'jroh (oiuinittec for advice and assistance. It is ]u‘o])osr(i lii;!.' 

' - (’omnutteo should consist of about twenty nieiubin's of wlunii 
• will b'O officials. These wdll be the Agiuiultural Adviser i lir 
' veinnient of India who will be President, six agricultural experts 
'..•l-iiur on cotton in the six great cotton, -growing pmvinne.s. tti.* 
(xeucral of Commercial Intelligence atul the Direcito- ol 
The remaining members, with tlie exceptioii of a ix^pre 
I'j.^dive of the Co-op*erative .Depart nient wlio may be eitlier an 
§.nl or a non-official, will be represcjytatives ol ('liambers tif 
„]iimerc(' and similar bodies and will include a i(‘])resentati\n of 
L:>iM:asluro interests. Though the fun.ctioi^s of tlie (/ommittiMi are 
},(. almost entirely advisory, its advice wjll be tiu' best expert 
obtainable and will be of special importance ii* regard, lo tlin 


woikii'g of the system of licensing of gins and presses, as the pemilt y 
„f,viT|ulrawalof the license of an. offending hiclory will beinilictei! 
it> rc(iommendatioi).. The Agricultural Department will no 
be in the dark as to what the trade really wa]>t,s nor, as lias 
k'eiitiic case very frequently in the past. Avill it be coniiunted with 
Koitlbtiiig reports as to the value of its improved, strains. Idu' 
^n-iees of the Technologist whom it is proposed to add to the statT 
ot ihe (diumittee will be very valuable to it iji tlie latter connexion. 


It should be mentioned that the Central (dtioi^. (dnimittee will 
Wdiktoa large extent through provincial and local sub-committe^e^. 
li it becomes an accomplished fact, it should lead to an iiuimmMi 
-bvchipment of one of the most important raw materials which 
hi'lift ])rnduces. 
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WY.VNK SAYEE. B.A., 

Offf). [wppridl AgrioflJinisL 

It lieii'g clearly evident from reports received from Immc l a 
a type of motor tractor for agricultimrl work had been pvdiw.'; 
wliioh was capable of doing excellent \A^ork under ordijiarv iai: . 
conditions, arrangements were made to secure the first traon; 
imported into India of the type most likely to >suit Bihar condin-i! ^ 
in order that a trial might be undertaken on the farm at Piisii ipi!,.' 
benefit of the agricultural public. The Fordson was cliosoj! l-ii 
four very obvious reasons 

1. It was light and handy. 

2. It was fully supplied with spares. 

3. It was likely to be available very sliortly, il was ( iif i]' 

and if the demonstration was successful iui (litii-n-' 
Avould be experienced m procuring others, 

4. It had done excellent work in. all hands anil ur'kiM 

conditions in England and was obviously a t}^' ' 
tractor which had been thoroughly testcib 
It will perhaps be best to give a description of the Eadi 
here which, coupled with the photographs (Plates XXil-h' 
should make its details fairly clear to all 

The Fordson motor tractor is so constructed tliat tlu 
and all the working parts form the frame of the machme. - ^ 

''Power Plant ” is bolted to and forms a unit with ^ 
in the shape of a big T. In this T are stowed all the w<>rkuig fw 
• ' ( 710 ) 
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'f Is niounted on four solid wheels. The wheel ,, 

j^l^etreadis 38 inches. The tractor will r,urp, ii ' a 21 i- • pii'- ir. 

^erear wheels are 42 niches in diameter with 12di (hrlr!!s n .,.; 

i^ 102 inches, height oo inches uimI widrli il2 inrli.-,, Tu, 
r.jwowht of tractor is 2,700 lb. wntli water and fin'l i;it'ks ilii.Mi. 
d-i-lihold 11 gallons and 21 gallons respeetively. 

'I'lio tractor can be used for a double purpose-dueli for iianbi'i; 

J plomdung- lbs oap.udty as regards the latter is iwo i i lrrh 
which are hauled at 2-| luiles per lumr wiih tiio i-iwi!'-’ 
h.ntpif at its normal speed ot 1,000 r.p.iu. The drawliat 'jeiH :i,! 
.,ti>yhiiig speed is 1,800 pounds, avliidi is increased lo 2.500 poue.ds 
viow speed of l-g- miles per lioiir. For road workand rupi'irg lighi 
•Mil place to place, there is a. speed of {]} miles, 'Fhr ivv(‘rr.r is 
‘^linilesan hour. For stationary work, a pulley is lltud. o!> t hi‘ ddo 

rlu‘ tractor and operated from the engine ehitcln iwoni y two 
power is available’ at the pulley Avhich rmis ej 1 ,(mhi r.p.m 
[M pulley is 9 inches in diameter and ns 's a sixmuh boll . 

The engine has four cylinders, each 4x5 iiMOios. Polml is 
:i>d for startuxg, and when the vaporiser is snlluMot'ily lu'ated. 
k'useue can be substituted. The coi'siimptioi: tiuh varies 

':;iiimillv with the conditions, l)ut is said to lie imt likoly m (‘.weed 
•21- gallons of kerosene per liour on tlie averag^n Wloni, iln‘ cugiiM' 
Mt stationary work and running on full powiu. the eoosinupnou 
■iiii'iuiits to two and three-quarter gallons per fioiii:. 

The cost of the Fordsou tractor is lis. l,25o 1. m r. < alcui ta, 
vd the Russa Engineering Works, Ltd., i alcntto,. are the ag(‘)i.t^ 
liulia. 

The tractor unfortunately arrived in India without any of t ie 
liipleraeiits with which it was meant to be worked, but; as if ua^^ 
d important to get some idea of its powers under Indian c(»nditi'oir> 
hief|uaUty of the work done being purely a quest ion of the impic 
neuts used), it was decided to use it with the impleiueiim .lU.di.L 
-‘‘the farm which, not having been designed ior traiUor im.u.'gu 
the test extra severe. 

The tractor was worked on the farm for soiue d'.} ' " 

trial III order to familiarise the farm stall ^vit^iL in 
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It Wcas a welcome surprise to find from the start timt I . 
an agricultural motor had been evolved which wasobvuj\is!vilevj,r, ,.i 
by some one who did really understand what was essential in , 
with agricultural conditions. Previous experiences in tins Hu. i;,; 
shown us that whatever might be said in pamphlets, up ro the i, fv , 
diiction of the Fordson, no motor had been tried in bulu wj:!,. 
would work under ordinary agricultural conditions; but lieiv ri.-:, 
was a total absence of the wild ideas about Indkii conditiuns u.u.ii; 
incorporated in agricultural machinery imported intu Indu. T; 
tractor proved easy to handle. The engme wa.s except iuiu’t 
accessible ui all parts (what this means, only people \vli(> haw I., 
to do running repairs to an American engine can, tell), it v,, 
Liudoubtedly powerful, exceptionally handy and easy to diiw : 
as soon as the method of starting on petrol and the s\\ itiliipu; "v, 
on to kerosene had been explained, there was nothing else that t: 
average rmstri with a small knowledge of motor cars coiihl uut riv 
grasp ; and once all those who drive a Foidson have fonial tint 1 
personal observation that if you let your clutch in too ipiick ub 
in a bad placan the tractor rears up, you do not iieod in 
the warning. This is the only risk other than those insepaiaiih 
for tlie average moving veliicle and must bo carefully guarthal a^aH-; 
and 1 would take tlvis opportunity of wariuug all users of iMu.bn; . 
in India about it. Some means of switching off the engij'e (I]]-*-* 
the tractor starts to come up, will iiave to be found, as a inai I.hp'' ■ ^ 
this lightness and power will always wind itself up on its iiack aw 
under sucli circumstances. There is also a chance of Imriuitg"' 
the vaporising tube if you allow the engine to run too loiig oi' p‘trn 
before swhvhing over, and some means sliould be iiiveiUi'd ' 'H' - 
olf the supply of petrol before this can happen in cases wliciv.- ‘uth''. 
from ignorance or accident, the engine i.-s left ninnhig on p»‘U"l ■” 
long. A spare vaporiser tube should also be kept liaiub. 
with the usual couple of spare plugs in reserve, no trouble slioiikl 
experienced in running, provided the usual care is taken 
and water supplies. ^ 

The land chosen for the trial was a piece of typical oat ' 
which, owing to the continuous dry weather, had worked donn p 
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A piece of land, 400 yards x 20 yards, wus markvd, ,,ui i,,,. 
ie pi, nulling imd another similar strip for tlie lailtivatm. 

Till, tractor was first hitched to a double-furrow l!ai'sn),i,.',s 
ivkich is pulled as a rule by three pairs of big bnllooks, Ii 
,„rU,ltliis easily, the engine running with a good resen-e oi, mm;oi,, 1 
pdai'dthc way in which tractor and plough turned t h,. .small 
rt.l land was remarked by every one, .Judging from tli,‘ pae,. m 
.-iiidi the work was done and the reserve wliiclr tlie traetor had ii, 
lid. it seems tlrat it will be possible to do the class ol ploughiiM* 
s|iiiri,il oil such lauds witli a three, instead of a dimble, bm-ow 

kiUgil. 

A [{aiisome’s 8>spring tiiied cultivator \va« tlioii lUtaclicil aihl 
dioitlii-r strip was grubbed at a depth of o iiichos. Tiie way in 
wiiifk this work was doirc was especially i\otal)le for the eas(' witli 
iHiifiL tlu^ cultivator worked tlie laud and tlie rate t\n^. tractfc* 
travdlod at, and many present thought tliis inctliod of (Iraiii'g witli 
Miilililc to be preferable iiuder Bihar couditious to pioughirg. Thi‘ 
loid (hnw by such an impleiueut, working ,3 feet wide witli s tines, 
approximates to tliat of the average iron plough usf'd irhihi 

b-wifiing does not invert the soil, while the lireafltli covered hy ili.e 
‘•ultivaidi: at each run is equal to 5 ploughs. 

A ralce of 3-spring toothed hari’ows was then run ovm.* the 
pknirliod portion and mucli interest ^vas displayed at the way tJm 
^A'tDT travelled over a loose surface, slunving no sign of poaching 
tiiliire to grip the soil. 

‘V f iunhridge roll was then w'orked over tlu^ ploughed laud 
tiif' remarkable efficiency coupled rvith tlie extreme Liglitn.ess 
''■'1 iiaivliiioss of the tractor, Ixicame evident. She tra\nl]ed over 
ploughed land easily and quickly, doing the work perfectly elli- 
’'•it!) aid finding no trouble from the depth and looseness ef the 
driving wheels, while breaking uo the ch.xls. d.id cot 
t the land at all. The tractor was very carefully watched witli 
‘ to this as it has been the chief thing to be feaivd. with, a 
'^<-dunic!,j prime mover working over the land. 

iractor was then run off the land and driven on top speed 
die farm buildings where fciie driving pulley was fitted and the 
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Climax silage nutter worked for half an hour. The ei)gijie 
load easily and ran regularly and steadily. Despite \]iq 
heat of the day, at no time did the water in the radiarer appr, J 
boiling point, and the method by which the air takeii, ij.to 
carburetter is filtered through water, enabled the tractor tu ^ tl 
in the heaviest dust without any choking. In short, the doit , 
stration and trial, as far as proving the capabilities of th(‘ tivu*., 
went, were perfectly satisfactory. It now remains to re^t t’e 
tractor for fuel consumption, etc., and to watch its fjohaviuui :ii,| 
work over a period in the han.ds of tlie average mislri, Test^ 
this end together with trials of the most suitable iinpleineiits. esp- 
oially for Bihar con.ditions, will be conducted, and I would take 
opportunity of replying to all — and tlieir number is legior of iLi. 
people who have vspoken and written to me about this tiattur as 
follows : — The tractor is under trial and I can express no opinion and 
give no figures yet but a report will issue in due courstv A sh ..f 
photographs takei:t by the cinematograph (Plate XXVl) iilustLUMiih 
article showing the machine at work, and I shall be only too ^ia.l 
to show any oiie the nxachii\o working any day if tlxey will xn:irf‘ ui 
me and fix a date. 


I hope in the ixear future to have an engineer working in C'Da- 
boration, as these experiments will require combmatioii of engiiMtr- 
ing axxd agricultural knowledge to enable them to be thorouglily ahi 
satisfactorily carried out. 






VE(;eTABLES during the MESOPOTAMIAN 
CAMPAIGN. 


BV 

Captain G. C. SHERRAED, 

Iki'tilfj Ooniroller {Agncultund Re<pnrem( nfs, Mcsopoiamiu), Iixliait MMuilloKs 
Board. 

IT is the lake known as Um-cl«Brahm 
Which guards our left Hank from all possible harm 
And waters old Goraigee's barley farm 
In the middle of Mesopotamia. 

Mcsojjoiumian Aljfhabtt, 

I BEGIN with tlie above (quotation from tliat deli^lLtl'iiliioggorcl 
ilii'Mebopotamiau Alphabet, because it is the first ])op\ilar refercruTi 
t'l iP.'riralture made by the army in Mesoputainiio Iddortanately 
I laii find no one who can tell me who Gomigee was, <}y wlierc his 
lami. 

I should like to talk about the ilesopotamian Alphabet, becaust' 
I litlievc it contains, if read with sympathy, a real guide to the 
of the old army, the army that fought its way under great 
liliieiilties to Ctesiphon, and nearly to Baghdad. The men who 
that things were going wrong, but, because soldiering was 
thhir “ job/’ did not rave, or stop, — they joked. In the Aljihabet 
tb’ laugli at the ruling powers has sometliing of an edge, but 
diat at individual services is good-natured cliaff, without . a sting, 
die airiiy that produced the Alphabet knew that the medical service 

ill-eipiipped, that the transport \vas breaking down ; but it also 
that the individual doctor was working night and day, tliat 
transport officers were trying to do alone \vork that was later 
to lour or more, paying in mind and body for the strain, 
Avas changed. When 1 arrived the change had w'ell begun ; 

I heard and saw enough to make me realize Avhat wxnt befoi'c. 

( 715 ) 
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Later, a new generation arrived, while conditions 'd\U \Vi\ 
so the Mesopotamian Alphabet was very near forgot. 

This, however, is not a paper on Mesopotamia, oi- th^ 
old or new, but only an account of the work of a In, null nf ti! 
Indian agricultural department, planted out behind \ iun. ^n•u^^ j, 
the field. It is unfortunate that the account contains so Dmci 
the letter I, but, as 1 have been asked to write a descriptioi) i.fm 
work, and have not the necessary literary skill, I have had todfr 
the easiest way— and 1 ask for your indulgence. 

I believe that Mr. MaxwelLLefroy first suggested that a nif'ith? 
of our department should go to Mesopotamia to grow \ ngot a hies 
help to fight scurvy, when he returned from a tour in that (oiiiitr. 
undertaken to advise on the destruction of flies. Tlie ])roposal w,i; 
seconded by Mr. Mackenna, and, 1 anr glad to say, I was {bw) 
for the work. 

On AugUvSt 13th 1916 1 received a copy of a httei liomn;. 
Government of India, which said, ‘'it is proposed, with a viewt. 
obtaining supplies of fresh vegetables for the troops in MosnjinT.iiii!;! 
that the Agricultural Department in India shoidd assist in tiii 
introduction into that country of vegetable cultivaliou hy Inidii'; 
to the Army Department the services of a Deputy Diiertm m 
A grierdture with a staff of 'malis, and that Mr. Sherrard '' hi 
been suggested as tlic most suitable * if " " ' 

willing to undertake the duty * * (he) should !)e iiistruitfd 1 
engage twelve inalis.'' This raised many questions ; but cliivtly. 
two. What, exactly, was expected ; and, why tweh c malls f A 
visit to Simla did not elucidate matters to any great extent. I 
was an unformed idea that a vegetable farm should l)c started !n.t 
no explanation as to the reason for the precise nuiubn ni 
malis. The most definite statement was that of Geiieial Id'gl'y 
who said, " There are 175,000 men in Mesopotamia, and lianlb .ea 
vegetables.” Perhaps no one else put the facts so plainly fui It- 
of scaring me out of my wits, even as it was I had a stmtig impui 
to fly, and bury myself in the uttermost wilds of Bihar. 

The next step was to collect the twelve malis. In 
market gardeners, the koiris round Baiikipore, 1 tli(»uyht i 



VKGETABLBS during the MESOPOTAMIAN CAMPAIGN 717 

. the right material to my hand. But the koiri is timid, 

'•jj 'taking, and averse to leaving his native home (for which reason 
nine'll sought after by landlords), and, though I liad no difli- 
iltv in hading twelve good men, nothing would induce them to go 
)lesopotamia, and they invariably bolted the day before they 
,-ere t-o he entrained. It was very much like taking a sieve of oats 
twelve shy colts loose in a large held. Obviously it 
^j^„u)ro important to find out what was happening to the 175,000 
^jeiiwitli no vegetables, than to waste time endeavouring to over- 
(oiuo the coy reluctance of the koiris of Bihar. So 1 proceeded to 

Bombay. 

There, and at Poona, through the good ohices of the Director 
a,{ Vtfriculture and the Economic Botanist, I was able to collect 
out of the twelve malis. and to make arrangements f<u‘ veget- 
Lilile seeds to be sent out to me from India as reipiircd. I then leit 
• Basrah, where I arrived on September ICth 1916 and reported 
Brigadier-General P. C. Scott, C.B., Direi'tor of Supplies aiul 
aiisport, Mesopotamian Expeditionary For(“e. After some, eoii- 
Itatiou, it was arranged that work in connection with the prodne- 
laof vegetables should become part of the S. & T. organi/ation, 
1(1 [ was put under the orders of the D. S. k T. 

It was now that I fully understood what was expected ol tire 
^iK'ultural expert. Scurvy cases were being admitted to the 
ospitals at the rate of 3,000 a month, and evacuations and deaths 
fir very numerous. There was a definite hope, therefore, that 
■iffidcut vegetables would be produced, to provide everyone with 
lie regulntion daily ration of 12 oz. of fresh vegetables for Britisli 
nd (i oz. for Indian troops, and to stamp out the disease. Ho\\- 
ver, though this was the object to aim at, the authorities were (piite 
billing to admit that it was difficult to obtain, and that the full 
ation could only he raised with time, if at all. Their attitiuks and 
^ntiiailai'ly that of General Scott (with whom 1 dealt direct), was 
extremely helpful, and created a pleasant atmosphere tow oik in. 
"'as ns if they said : “ You understand that the position is serious, 
agriculturist you will know best how to produce the vegetables, 
will not interfere, or hamper you, and will give you what } ou 
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ask for (as far as this is possible among the . conflicting .hmaivli 
many important works) ; and then we hope for results;' 
the army way, and it is a pity that it is not more comiuou iji c 
life. 

Later on arose the question of my official title. 
we call you ? ” '' Anything that you think will do,^’ “ Wliar w 
you called before, in your own service V A depuL 'tlirectrji 
agriculture/' Well, that is quite a good name, gii on call 
yourself- that, unless someone objects in the future.'' And >o 
becnrine, temporarily, an official title in the S. & T. Coips. Ir v 
interesting -and, perhaps, amusing— to be the first de^iiity-dircc 
of agriculture ever attached to a British force in fclic field, ’] 
foilowingpages attempt to show the doings of this small agricultiij 
depaitinent up to the end of 1917, when it passed over t<i rij 
a (.1 ministration, and its story more properly belongs to the enr 
history of tlic Alesopotamian agricultural department. 

1. Before the advance. 

You all know the position in iilesopotamia in Septemlier li)! 
and here (as elsew^here in this report) it is only recalled suflicicjU 
to explain what follows. 

Tlie army was holding the lines at Saimayat and Siim. uu hoi 
banks of the Tigris, and its supplies were sent up the river ‘243 
miles, by steamer and barge, from Basrah to the advanced ha^e ^ 
Sliaikh Saad. From there they v'eiit, either by a light lailwav 
the right bank, or by smaller boats to Arab Village, 22 miles lurtliJ 
up the river. 

The facilities for unloading the steamers and loading tlio mi 
barges at Basrah were improving with almost marvellous rapidit] 
and continued to improve. But the railway from Qurnuh to Ainaia 
had not yet been built, and the whole line depended upon tlie n\i 
craft, a miscellaneous collection of paddle-boats arid tugs, that lia 
been recruited from all corners of the Empire. East indiai' llaih^a 
boats, that had ferried the ryot across the Ganges ; steii'-whoelei 
that had taken the tourist up the Nile; London County I oun 
j)oats, that had carried the cockney on the Thames ; lrra\^’ad) 
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(r,m B'lraia; harbour tugs from Tbrugoou ; all u„w i.aihir,i - i;, 
crtvy, each Avith a couple of barges, toiling a,„| ,l„v, Thoo 
jgiiibei.s were constantly being increased. Init none o( i l,ose sge, 
l,ttilt ill England for the work had yet armed, ami the erv ».i:, 
for more. 

The advanced base at h^haikli Saad ^vas a Iniir,.. na 

light bnnkj with a tiny uninlmbitod Arab vilhip' larkrd auav 
in one eorner of it, — aerodrome. rnm|n 

„i-aii;mee, Hupply depot (largely supply (h‘pbt,). n biiduv t.t l.nais. 
e^iih a liridge-liead on the other bank ; the whulr pr.iirrtrd on the 
:;(iid\vard side with defence posts and eoiLlinunns Imvlird w iiv. To a 
ui'W arrival the general iinpressiuji (d the plaee hr^lde^ dint was 
<,1 iimuiuerable gangs of khaki-elad men slowly can vin^ hoxt-s and 
iidles li'om barges and dumping them on the foreshore. Som^‘1lll^‘^ 
thov were fatigue parties, but usually tliev were coolies imni th 
the porter corps. No Arab was alio\Aed within lille shot, oi tlic 
place (though he often crept in, uninvited, at niglit, to steal and 
inrasionally to stab), and all tlie work was done by tlu‘ force. 'Fliough 
ilic labour and porter corps were steadily increasing, there was not 
iWiL, nor for a. long time, enougli laliour to supply tlu^ various 
demands ; every cooly might almost be said t-o 1k‘ fouglit for among 
the many departments demanding ius time. Hut all this was on 
[hij)er, the actual individual went on quietly (ai'iniiig his box nl 
I'iscuits to the shore, or his basket of eaitli to tin* bund, without 
die wing aiiy particular concern, 

Ihiving completed the journey to Shaikh Saad. a report was 
tuade on the possibility of importing potatoes and onions irom 
ludia. Various attempts to do this liad been made in the‘ past hut. 
'vithout success ; nor was this to be wunder<‘(l a1. jndgiug t h'- 
'toiies of the men on the oceau-goijig steamers ajid the rivn emit. 
Ike potatoes had been packed in sacks. t!eat(‘d as tudinarv emge, 
intd placed in the hold, sometimes with other goods on tip "I > '" ’i'. 
Ikey then had to be transhipped at Basrah, first re- o '■.• •' d 
ken t(.» the barges, where they were again 1 lea j a^d op. 1 > . ■ t • ' - 1 m d 
''katiii some cases they were half rotten beioit' tli'O hb Ji.di.o 
certainly often bad before they reaulnd 1.‘.' o h b 
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therefore, suggested that potatoes should be carefully selected 
picked over in India, packed in crates, kept ventilated and 
treated as perishable goods, and sent up the line with 
when it should be possible to supply the foa-ce, without a |)rohi},itivj 
loss, for the greater part of the year. One or two other aiv 
suggestions were subnaitted on the subject, and the authorities ii 
India took the matter up. The result was a very great iiHpi(,vc. 
ment, so that even in the heat of June 1917, potatoes were arrivina 
as far up the line as Samarrah, 70 miles above Baghdad, with <\ IoSS(i{ 
less than 50 per cent, in transit ; a journey which, measiirei] iiitiiiw, 
is probably the longest that potatoes have ever been sent in larp 
quantities. A loss of 50 per cent., however, was too large to make ii 
worth while importing potatoes during the hot weather, oml tin 
export from India was stopped during May ; it being arranged that m. 
future potatoes should not be shipped between the end of April anii 
the middle of September. Onions were received tlirougliont tiie yoir 
but, as the local supply of fresh vegetables increased, the (|Ucn>tilu^ 
were gradually reduced, and the importation ceased at tlic rid 
of 1917 • Though there was a very rapid improvement in this siipjjly. 
there were, of course, mistakes at first (for example, fnrious win*' 
were flashing about, in December because numbers of potatoes 
still arriving crushed in sacks, in January liecause some lianis^ol 
officer had scut them up the line in country boats, which took ten 
days to reach Amarah alone, where the potatoes arrived had). Un 
these were gradually almost entirely eliminated, and were due. ns 
were similar incidents in other branches of the work, not. to mu 
difficulty in convincing those in authority of what was reipureh 
but to the impossibility of educating a large num.ber oi hud- 
worked and constantly changing juniors in tlie correct wav d 
treating a travelling vegetable. 

The advantage of a vegetable garden at Shaikh Saad liadhun 
realized for some time, and four and a half acres had been adh 
latterly for the purpose, while two noim pumps had been oideiw ■ 
Four and a half acres, however, vvould not go very far, so fiity 'Ures 
were selected, with some difficulty, for a farm. It 
impossible to obtain more than this, as the area had to be in^‘ ^ 
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and was further circumscriluHl bv ilio , , : . 

(Itk patches so comiuou along tlu‘ biwk i i;. 
aine and pump, together with varums iiuplou' i.i <, t. 
adplan^ drawn up for irrigating and laying uui ihr i m.. i i-., ;; 
proceeded down-stream to Aiuarah. 

\uvu*ah, actually a small place, is tl\c luu.u otv. ii 

^tweeu Basrah and Baghdad. It is situated ll:> imirN !i\ Mv-a 
3^1o^v Shaikh Saad, at the junction of the 'rigris and llie (‘liaiiala 
’anal. As at Shaikh Saad, the whole phu'c was sunoinuleb In block 
louses and barbed wire; but the local Arab was mudi more eimmr 
iml as he was less obstreperous. True, he vvas instantly linsl at 
i seen by the sentries outside the perimeter at night . while if hi’ 
lived ill the town he was encouraged to go to hod at an eaily Ixuir. 
but dining the day he was alknved to wander altoiit almost at vvilb 
tA> attend to his own affairs, to occupy hiinself with his eulti\atit)n 
or to work for us in the depot or on the roads. 

A second canal, the Mashera, takes off fiunu tlie Chaliala just 
after the latter leaves the river. There are tlius tlii ee streams (tie* 
Tigris, the Chahala and the Mashera) from wlneli \vat(M- may l)c 
raised to cultivate the land, irrigation from all three hi'ing l>\' liil. 
and not by flow, except wdeii the river is in full jlood. Sevcial 


forms of water-lifts and pumps were in use : noiw puinp.s, a \\ a c 
with an endless chain of small buckets, workcul by a blimUnhhMl 
pony and a primitive wooden gear ; chereda (the inliote o) liuiia), 
large leathern bags with a trunk at the end, scii-dischaiging, <ind 
attached to a diminutive pony oi* cow' that raises tin' iuig I)} 
lieadloiig down an extraordinarily steep incline ; even siweml oil 
eiiguies and centrifugal pumps. The cultivation is a iuu io\\ stup 
on each side of the three w-atei ways. Aear tiie town a niuubei oi 
date groves, among these and on fields tuither out the land i... pm 
down under barley or wheat ; and in and out among the dal i polms 
small patches of vegetables. 

On October 13th 1916 a report was subniitted giving jtiopo.scd. 
br carrying out the work which were much the sauM' 

'vliicii it ultimately developed. The area iiecessai) b' ^ 
'‘'getai.tie ration for the force was very much laign 
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generally supposed, and all ideas that a few- acres her* or tlierg 
would suffice must be abandoned. The fifty-acre farm \\t ShaiH 
iSaad would be put under cultivation as Foon as pumps, irapleine)i^< 
and men were forthcoming, but the main supply must cojue fioi'] 
elsewhere. If this was grown by military labour, it would require 
a large number of men, who at present were not available, beside 
pumps and implements. It was more advisable, tlierefure. tu 
utilize Arab labour, and to extend the present vegetable ciiltivatiuii 
in such places as Amarah and Ali-al-Gharbi, where irrigation faciliticj 
already existed, or could be increased on existing lilies. To get the 
best results, however, besides the agricultural side, comprising the 
general supervision of the crops sown, it was essential tliat tiieiv 
should be prompt payment in cash for the produce wlieu hai’M‘stol. 
Again, as work with the aid of local cultivators, under ('xistiiiii 
coiidi1imn«, would have to be undertaken some way beliiud tV 
lines, it was of the utmost importance that the vegetables so obtaiiiol 
should be collected in one place as soon as possible after liarvcsi. 
carefully packed, and immediately shipped to the front. The \v([rk 
itself is described below under the three heads, growing, (‘olledina 
and traiispoiTing. 

Growing. 

Tliere was a general idea that no vegetables were grown ii 
Lower Mesopotamia before the war, and that, therefore, tiu 
Arab knew nothing of their cultivation. This was not the (ase. 
That there were few vegetables is true, for the marsh Arabs, and 
those in the smaller villages, contented themselves with a kind nl 
mallow and other plants that grew wild ; and this applies to tlf' 
poorer classes in the towns. But in Basrah, Amarah and Nasiri} alt- 
fair quantities of vegetables were consumed by the inlialiitank. 
though the number of men with experience in their cultivation 
luuited. In order to increase the production several difficulties had 
to be overcome. First, and most important, it was necessaiN to 
convince the landholders that vegetable-growing would pay, am 
that it was to their advantage to put their energies into this ab 
much as into their date gardens. Secondly, labour was scarce, 
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^arah was not a large place, and the roadh, railv i ; 
orka. ireatcd a ready market at higlier rates ilum ili,' L.iara. ;,i, ,, 
afford. Thirdly, heavy irrigation was ne. essarv, aiid w.iu ,. 
lifts or pumps had to he provided in additinu tn ilmse .ilo ailv in 
use Fourthly, seed was required. La.stly, the time ii.i snuirn 
the cold weather crops was rapidly passing. 

A. meeting rvas immediately called of all tlie iikai ha\ iiig land 
in the neighbourhood, and they were told that a veiy large iiieK'ase 
in the area under vegetables was required, and were assured that ,dl 
veoetahles produced would be bought, if delivered in good eoudiii.m. 
Their objections and difficulties were listened to. and. where neees- 
grv. hirther considered on the land and, if poasihle, lemovi'd. They 
sore also informed that Government wmdd look with favour uimiu 
those who showed a large increase, rvliile those who did not lung 
tfiulered themselves liable to punishment. As far as this threat was 
foueenied no action was actually n.ecessary, tlua.gh one or two men 
had to be warned again later on, aird one man in paif ieiilar, who 
mvned an oil engine and pump which he seldom used, was told thal 
if a stated portion of his land was not under vegetables witliin a 
given time, his pump would bo bought for a price named and sold 
t’oa luau anxious to use it ; Ins land was then sown. Two or tine., 
ether meetings were held at intervals, and rare was taken t.. 

impress upon all that the matter was to their advantag,. as w.-ll as 

oiirs. 

The agricultural work resolved itself into constant r isits to the 
men in their fields, and in this I received \ei> v.du.dili .issist.ni 
lioiu Sergeant Wimshurst. ^\ imshurst vas a student .it \\} 

'var broke out, and enlisted in the l/5t!i huffs "as woniale. at t ■■ 
liattle of Shaikh Saad, and later cmph.ved at tfie 
learnt Arabic. He was transferred to me on No\tm h ? 

ind shortly afterwards promoted to sergeant. Iowan ^ 

1917 he was granted a commission at my lec^nrst. <i ^ ^ 

agnoultural circle officer under the new ainm.gniiei ^ ^ 

to take this opportunity of recoitling his usclul of 

in Austria in 1914, and only reached ilollaiul 
I ‘August 4th, it was unfortunate that the eneiu} ( uti 
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of the potential Turk-killing power (by means of men sa\(‘d 
scurvy) that had slipped through their fingers. 

Advice and help was given to the growers, principally w ith the 
object of obtaining better results from their existing n\ea!is 
increasing these, and insuring as far as possible a succession nl (tops 
Little help could be afforded in labour difficulties. In this. jukI 
similar cases, we could only say (if I may put it so) that, liad tlif 
campaign been waged in order to provide the force with vegctahlos 
it would have been easy to supply them, but the issue of vegetable} 
was only a small, though momentarily an unduly important item ii: 
the business of enabling the campaign to be waged. Comparativeh 
little seed was distributed ; the growers were suspicious of Iiuliiti 
seed and preferred their own, which dribbled down from the north 
How it came I do not know, nor did I enquire too carefully, lesi 
I should draw undue attention to the fact (the blockade was not m 
business, and the seed was comin.g in, not going out), but when r 
was wanted it usually came. An imported oil engine and pump 
which were available at Basrah, were sold to one of the most eiiter 
prising of the cultivators and several noiria pumps were disposed e 
in the same way. Wood, which it was almost impossible for tlit 
Arabs to procure, was supplied for chered rollers and noiria gears. 
A small two-acre garden was started as an object lesson in good 
clean cultivation. All this caused a substantial increase in the out- 
turn, which would have been larger had we been able to start earlier 
in the season, and had the XIII Division not occupied the greater 
part of the lift -irrigated land on. the left bank above the town. 

Besides Amarah, similar measures were taken at Ali-al-Gharhi. 
Mudclil, (Jalat Salih and Qurnah. Ali-al-Gharbi, 19^ miles l>y river 
above Amarah, and 42 miles below Shaikh Saad, received particular 
attention and a pump, as it was the most northerly village where 
Arab cultivatio]i could be used. The total out-turn was much less 
than at Amarah, as the inhabitants were few, but the proportional 
increase was greater. Mudelil and Qalat Salih produced enough 
for their garrisons. Qurnah made a good return, and, when, the 
Qumah-Amarah railway was opened, sent vegetables to Amarah; 
which were issued locally and released others for the front. 
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The following table gives the weiglit, in puiiiMh, „f th,. fivsh 
fe«tiibles purchased for the troops. 



Previous 

inontbly 

average 

Dec. 1916 ; 

3 Any. 1917 j 

r-Vb 1917 

Bought in Amarah' 

(1) 

*210,755 

013,1(11 

CV.U>S 

rJs,:or. 

Out-turn from Araarah Garden . 

Nil 

Nil 

9,:irn 

T.sfiii 

tcAmarahfrom Qurnah 

1 Nil 

1 (*2) 

Nil ; 


173, fi)'.? 

gought in Ali-al-Gharbi 

4H,3SS 

1*20,377 

I 95,sui 

i 

149,0U 

Total 

■259,143 

j 733, 47S 

1 

i 0(0,515 

1, S3S 


(1) Average for 6 months April ‘September lOlb ( TIuk- wen' nn nri>nU <d 

(2) Average for 3 months August -October 1916 ( piiii'liaM-'., if ;m_v. 


It would be interestiug to con\pare those figiiios M ith t lx' ivtiirns 
for the cold weather 191^-16, but tliere woie few vf-gotablos iiiid m 
records then ; on the other hand, the iiut-tinp ])er aoic is. ov the 
whole, larger fron^ hot weather than from, wilder vi^^otahlos. 

In addition to the \vork whtli the Arabs, various attuupts weto 


made to encourage direct cultivation by units at all places on the, 
line of comrnunication. The results, however, were small, nor is 
this to be wondered at under the existing conditions. Tlic man liing 
posts, at intervals of ten miles, were keprt busy mounting gu.nd 
and escorting, and the personnel, both at these and tin laig< i 
places, was constantly changing. T'he best i-esults were obtaimsl 
at some of the hospitals. The first thing done at Sliaikh Saad was 
to get boxes of cabbage seedlings sown, bv the sown nidlls. 
transplanted into land which two hospitals picjia u d . At An . u < i 
least three hospitals had already laid down goofl MgetabU „<ii 
and arranged for their own seed, others followed tliiii 1^^ 

By one means or another, a fair amount was prodiint ^ 

cultivation, though much seed w^as unavoidabK wast(« . * ^ 

tunately 1 have no definite records of the icsults, t u'- 
lave show that seed was distributed to seventeen Im.pi'i! ^ 
writs, — and there w^erc certainly others. 
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Collecting. 

Formerly vegetables bad been purchased through a continctoi. 
and very little enquiry proved that (like most contractors) lie ux&ii 
large profits. But it will be remembered that my first pinpoials 
demanded prompt payment in cash and the abolition of contractors 
as an essential part of the scheme ; and this was arranged for In- 
what became generally known as the Amarah market. 

For this a convenient site was selected in the corner of a y:ird 
surrounded by a wall and situated near the river bank, wlicic two 
open sheds, 84 feet long by 16 feet wide, were erected on an existing 
earthen plinth, and roughly floored with country bj'icks. lliorewas 
no particular reason for these dimensions, except that they sintcil 
the available space and material ; all that was required was proter- 
tion from the sun and rain. 

The idea was very simple. Previously about 3,000 lb. of fresli 
vegetables had been sold daily in the bazaar to the inhabitants, ami 
the remainder bought by the contractor and delicered to the [>. k. 1. 
It was now made a penal offence for anyone who brought vegetables 
into tlie-town to take them anywhere except into the market, and 
the police were instructed accordingly. Here they were examined, 
weighed, and bought at varying prices fixed at monthly intervals. 
What we did not require, or not less than 2,000 lb. a day, were 
taken out again and sold in the bazaar to the general public. 

It was hoped that the nvarket would have' been ready by the 
end of November, but owing to various delays, lack of labour, 
scarcity of material (one shed fell in directly the. roof was put on: 
wood had to he imported, so those responsible cut down the fartoi 
of safety as much as possible,— and sometimes overdid it), it was 
not completed until the middle of January, and opened on the 21st 
of that month. Sub-conductor Costello S. & T. was in charge, with 
a sergeant and pay clerk under hhn, and ran it well. 

There was one item of the market’s furniture that deserves a 

paragraph to itself: the cash-register. From hazy recollections of 

London shops, it seemed that a cash-register used backwards, woiiW 
be some check cn the payments. That is, the clerk would start the 
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to- Witli a fixed sum in the drawer, and „u ,m .u.m I,.!,,,, „r,de 
the register would be put tlirougli all its tii ks, rin,,., |,,||, 
figures, and jot them down on paper, liut, the ouaiev uiild I ' 
out, not put in. Accordingly one was ordered. ridoiKnuitelv if 
arrived after I had left for Baghdad, and I iiover .saw if, | t,,ii.vo 
the clerk was afraid of it, and it was only used a |(o\v 

ever, I feel certain that it was the first ensli-ivgi.ster in :iresnpntamii 

The advantages of the market were obvious. The laig,. p’vufits 
previously made by the contractor were divided bet wetui the irnvevu- 
ment and the growers, to the advantage of hoik. Tlie wgiTaiihs 
sold in the town were the worst, not the best, as had been the (‘a se 
when the contractor received a fixed price for all. Tlie »v<i\vers were 
more careful to bring their produce in rapidly, as damaged goods 
were paid for at reduced rates. Tliere was little exl im (‘xpen^o ; ihe 
number of coolies employed in packing, weighing and shi|)])ing. was 
proportionately the same as that necessary to liamlle. the, vi‘geiables 
when delivered by the contractor, and a sergeant Imd always 
superintended this, thus the only permanent extra was the pay o! 
the sub-conductor and the clerk. 

The actual figures are as follows ; — 

Cost of erecting the market, Bs. 4,793-8-0. Tliis was yeiy high, 
and was due to the excessive cost of the imported material and the, 
inflated wages of labour. 

The amount bought from the (‘ontracTor during the 20 days, 
Jamiary 1st to 20th, was 220,135 lb. Tlie amount houglit^ in the 
market during the 11 days, January 21st to 31st, was 270,353 lb. 
That is, an average increase of 13,570 lb. a day. 

Had these 270,353 lb. been bought through the cmitrar tf)!' tla^y 
would have cost 16,897-1-0 ; but they actually cost Ks. 10,335-8-0, 
a saving of Rs. 6,561-9-0. The market, therefore, produced mme 
vegetables at less cost, and more than paid for itself in the fnsf. 
eleven days. 

Transporting. 

The transport of fresh vegetables from Amarai U)ihr jiont Jiad 
not been very successful. They were sent up on a barge wlthh lei t 
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twice a week and usually stopped to deliver rations at the posh 
m route. This, in addition to a slow journey, necessitated the 
contractor and the authorities saving all surplus on the inteiDiediate 
days, for shipment on the day on which the barge left. The s eget- 
ables were packed in sacks or open baskets piled one on the other, 
and the loss from crushing and delay was very great. An open 
barge with shelves was first selected, so that the vegetables \vere 
not heaped up in one mass, but this was not sufficient. Keports 
showed that there was still over 50 per cent, loss in transit. 

The best course in the circumstances would have been to 
organize a special service of fast steamers, so that one left each 
evening carrying the vegetables received that day, properly packed 
in crates. This, however, was never attained, the real reason being 
that boats could not be spared. Nevertheless, considerable improve- 
ment was effected. Crates were procured from India in plank?, 
nailed together locally, packed in the market and as many of 
them as possible placed on passing steamers, almost all of which 
stopped at Amarah. Similar measures were taken at Ali-al-Gharbi. 
By these means the amount of loss in transit was considerably 
reduced, though it remained an ever present trouble. 

What proportion of the requirements was the 1,058,330 lb. 
produced in February ? At the end of January the ration strength 
of the force at Amarah and above was 50,738 British and 90,389 
Indians, and the weight of vegetables required during Febniarv 
was, therefore, 2,058,330 lb. of which we were producing over half, 
in addition there were the vegetables produced by direct cultivation, 
and those supplied in Mudelil, which are not included. But, as 
explained above, there was considerable loss in transit, so that, while 
the XIII Division and the troops on the line received full rations, 
the men at the front got less than half, and those furthest away 
less still. Had the position remained unaltered, there would have 
been a further improvement during the next season, operations 
could have been commenced in time ; a Sheik near Ali-al-6harbi was 
about to put down a large area ; a Jew was found, who was willing 
to arrange another large section near Kumait ; pumps capable of 
irrigating several hundred acres had been ordered for a Sheik near 
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^nrah. But all these, and other plans, wore abanJijiied on the 
idvance. 

IL During the advance. 


Everyone knows the cliief' featnro^^ ol iho advau. n* fnnu tht‘ 
Saunayat-Sinn position to Baghdad, and luA-uiid. ’llu' stoaulv 
{ffhting up the right bank during part of . Doceiubor and damiarv, 
the Shumraon crossing, the retreat of the Turks, and tlie entry into 
Baghdad on March 11th 1917. 

An anxious time, probably, for many pc'ople, besides t]\e dhirks 
certainly for the agricultural section. That whieli one liopod fm, 
vet in one way dreaded, had occurred ; the troops were runiLing a way 
from their vegetables, which could not be pkdo'd up and earried 
along behind. The only thing to do was to follow the avmv up 
anxiously scanning the banks for likely places for fanns, and 
feverishly cross-examining Arabs as to where vegetables could be 
obtained. All the replies pointed to Baghdad as the oiil)' hope. 
It all came right in the end-hut what if the army lind not reaclaMi 

Baghdad ? 


HI. Baghdad and beyond. 

Arrived in Baghdad, the hrst essential was to cstnuiye tlie 
vegetables in the neighbourhood; a diflicailt tiling to ' ' 
any exactitude. Cultivation of all sorts had decreased dnnng • le 
last two years, and, at the moment, numbers of cultivators lun 
deared off, through a not unnatural desire 
the war. There seemed, however, to bo more vepi ans - 
ground than we had left behind b Amarah- which was so . 

b. tiought .« o« 

.l..., but they had not. In th. liBt pl.oo, '» '1"";“;,;; 

grown at Amarah were not enough, as has been 

second place, Amarah was a small townandt ereqinrc ^ 

population comparatively negligible; but Baghdad y 

hand, was a large town, the inhabitants o y‘" ' 

cultivated vegetables and consumed consi era o a 

owing to the needs of the army, and the ilislccat.ou of nuau) 
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ordinary channels of supply, certain of their usual sources of food' 
were reduced or almost entirely cut off, while prices rose at once • 
so that the people were driven more and more to depend on locaily 
grown vegetable food. In fact the scarcity became so great that 
the military organization had to import grain for the civil popula- 
tion ; an additional strain on the long and severely taxed line of 
communication already burdened with the supply of the force. 
But that is another story. From our point of view reliable estiimtes 
of the vegetables available were at all times almost impossible to 
compute, for, not only had the constant movements of the troops 
to be considered, but allowance made for a varying and unknown 
factor, the requirements of the town. 

There were, then, not enough vegetables to supply both the 
troops and the town, and it was necessary to start again on much 
the same lines as at Anrarah, telling the people that large qiiantitie.'i 
would be required, and helping them to get those quantities grown. 
For the moment, however, no one knew who were the owners of 
much of the land, or where they lived— though the authorities were 
rapidly finding out. As an immediate step Sir Percy Cox kindly 
circularized his Political Officers and some of the well-known land- 
holders near. Gradually in one way or another the men Avere told, 
and the effort started. Our strongest card was to point to the 
money made by the cultivators at Amarah, a fact now for the first 
time plain to the inhabitants of Baghdad. The most cursorv 
enquiry at once brought up the question of the pumps, a difiicultv 
that Avas ahvays Avith us. I have said that there were a few oil 
engines and pumps at Amarah, but, the number being small, it was 
an easy matter to supply them Avith oil. At Baghdad, hoAvcATr, 
there Avere hundreds dotted along the river banks. In a feAv months 
we had over 270 on our list, the majority within five miles above 
or below the town. The owners of these engines had had iuereasiiig 
difficulty in procuring oil since Turkey joined the. war ; the price, 
formerly from one and a half to two rupees a tin, had risen to a 
Turkish pound. After our occupation there Avas none, and, unless 
it were supplied almost at once, crops which were irrigated by the 
pumps would die. Some of them did die, and others were seAerely 
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cheeked; but luckily the general total slowly rose owing to an 
increase in the number of chmds, and extra sowings hy men we 
supplied with oil. 

This sudden demand for oil caused iiuk Il auxietA’. Itrould l>e 
obtained from the Anglo-Persiau oil fields below Kisrah, l)ut. luui 
to be brought up the line, which was already overworked, and its 
transport would take time. Various temporary measures were 
adopted. A little was captured in Baglulad. of wliirli 1 obtaiiu'd 
500 gallons for the prunpa. T begged o4S gallnus fianu the ram]> 
Commandant at G. H. Q. I wais given ‘i.ooo gallons from the 
ordinary S. & T. supplies. Then we began to leeeive larger (piaut i- 
ties from the oil rmhalm coming up the liver. Hut by April 
only 9,064 gallons had been distributed, as against my estimate of 
forty to fifty thousand gallons a inontli recpiired. No wt aider ihr 
irops were looking bad. It was nobody’s fault, ol rourse ; even tin*, 
most exacting would hardly expect an army, at tlie end ol a sudden 
and rapid advance, to produce on demand large (jiiantities ol oil 
that no one knew would be required. 

It was not enough, however, to bring tlie oil to Haglulad, it 
had to be distributed to the cultivators. The first oOO gallons wvw 
given to a few men present at the time, who 1 know had ])uiups and 
crops. The next 2,252 gallons were (anted to a godown lent by 
the First Revenue Officer, and distributed, witli the liel]) o! my 
iuteipreter and a small Arab youth who proudly answeied to f in 
name of clerk, to men already on our list. Tlie eonliisiou was 
immense, crowds clamoured round the godown healing th.it oil was 
lor sale. Things could not go on like that, but, luckih , as 1 was 
endeavouring to get a proper staff, Air. Wilson of htihk 
firm arrived. He had been in Baghdad before the war, and, among 
other things, had dealt in oil. An agreement was made wit i 
'vherehy he received and distributed the oil, kept tlu- b(HM.' i ^ 
tollec-ted the cash, receiving as commission ten pci (cut. ol in ‘n- 
price to Government. It was only issued to men on oiir is-,- .-lu 
c«ian order countersigned by the Director of Supply an- ' 

or myself. This arrangement worked vei} we im 
period covered by this report, wlieu, with the iiu:iea..e 
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department and the extra men employed, it was possible tu 
make other plans. 

Before Mr. Wilson's advent, and even afterwards for a time, 

I was harassed by crowds of Arabs — varying from the sullen and 
indignant, throv^h the dignified and grave, to the pathetic and^ 
almost tearful— all clamouring for oil. They followed me about, 
and invaded my room at all hours of the day, and sometimes sat 
outside at night. For the most part they were quite reasonable, 
and realized we were doing the best we could. Gradually the lists 
were completed, and the proportion due to each adjudged. 

But our troubles were not over. Even had we had the most 
perfect methods of distribution we must have had trouble as the 
amount available did not meet the demand. In April the authori- 
ties agreed to supply fifty thousand gallons a month, the quantity 
then estimated to be enough. By August the requirements had 
mcreased, owmg to the hot weather, the greater quantity of pumps 
in use and of land under crops, and the estimate had to be raised 
to eighty thousand gallons a month. But, far from increasing our 
supplies, the original fifty thousand gallons could not be delivered. 
Some actual figures arc : — for July, 36,868 gallons ; for August, 
54,572 gallons ; for September, 34,448 gallons. It was obvious that 
crops were sufiering, and discontented cultivators once mor,- 
appeared. The river was low, oil barges few, and difficult to get up. 
while extra supplies were wanted, to light the town, worlc ice plants; 
for sanitary use. Special efforts were made to accelerate delivery; 
while soon, owing first to the cooler weather, later to the rain, le^ 
irrigation was required and less oil was in demand. 

An interesting sidelight was the small amount of water actualK 
necessary to keep a plant alive. I wish I had been able to get 
figures of water supplied and crops produced— they would, I think. 


have startled irrigation experts here. 

In addition to procuring burning and lubricating oil, it \vaa 
necessary to provide repairs. Shortly after we arrived, the Fjrst 
Revenue Officer found six men for me who had worked in repairing 
shops before the war, and an attempt was made to make u.'^e of 
them. It proved impossible to work them as a controlled concern, 
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spares were difficult to get, and materials were not available for a 
shop. Again a stroke of luck ! An old Aiub, an execUenr. uustri/’ 
was found, who, with a little semi-official help, cariiod out t)\c work 
himself. He bought (and, possibly, found) spare partis from 
those who had them, or whose engines had l.u^ou Imikeji 
by the Turks, and collected his own break-down gang. l^isa*s 
were given to'him and his men to enter and leave the tdwic ami 
belts and spares occasionally bought for him from Works. .Ml the 
same, clever though he was, he could not manage serious npairs. 
and hif? resources steadily became less ; so suggestions wore imoh' 
that the repairing work should be undertaken by Works, and in 
September 1917, a letter was put up to the B. S. and T, making 
definite proposals. Eventually Works took over 1lu‘ wholo, i)ut 
after the period of these notes. 

Most of the pumps were near Baghdad, but there wen^. a few 
at other places in the forward area and dotted d.iwj; the line. 
These received oil from the nearest supply depot on iirstrurtions 
trom, headquarters, ard the number dealt with thus )ucreasod as tlie 
coimtry became more settled. 

ki first our principal agricultural work was in the ueighhoui'- 
hood of Baghdad, but a considerable amount was done ;it other 
centres, such as near Baqubah, FaUujah, Samarrah and Jtaramlie m 
the forward area, and at or near almost every station down the line 
The methods adopted were much the same as those aheady desmbw 
at Amarah, and our object was to get the rirabs to groiv the require- 


menta themselves. , , • j. * 

Sergeant Wimshnx'st came to Baghdad in May ; and Lieutoum 

Cheesman ably superintended the work on the lower L. o ^ . a 
the Madias garden corps arrived and relieved him o w ■ 


“rticnlarly neat arrangement was 

of the VII Division at Samarrah, whereby udtiva mii va 

in their area, and even beyond our lines in spite o ■ u ^ 

two hostile armies. Major MacMahou, t eir . y ^ 

. U ot ..ouH. o,e. to. Th. XV tlnv.l,, 

Cheesman’s advice, did much to encourage pn-au 
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and later at Eamadie. In fact, once the methods were expkioed 
the work was taken up on all sides. 

The most unfortunate place, and the one most difficult to supply 
during the hot weather, was Basrah. Efforts to increase the ciiltiva’ 
tion of vegetables in that neighbourhood did not meet with mucl 
success, owing to labour difficulties and probably to lack o 
expert advice. It should have been possible to make up their 
deficiencies with vegetables from Amarah and Qurnah but, with the 
transfer of Sergeant Wimshurst and myself to Baghdad, the purchases 
in these places fell ofi considerably (February, 901,347 lb. ; March, 
658,280 lb.; April, 332,920 lb.; May, 504,000 lb.), while proper 
arrangements, apparently, were not made for sending the supplies 
down stream. Later, however, I transferred Lieutenant Cheeamau 
to Amarah to reorganize the supply. 

Gardens run by the troops themselves seldom reduced the 
ration demands, principally because a unit rarely remained in one 
place for a sufficient length of time ; but three gardens in particular 
gave good results, at Nasiriyah, Fallujah and Ahwaz, while small 
amounts were produced at Diyalah, Ctesiphon, Baghailah, Aziziyah 
and elsewhere. Vegetable seed was given to all units on denaand 
until September 1917 ; but then free seed was no longer necessarily 
supplied to units in places where sufficient vegetables were known 
to exist. The following amounts, in pounds, were issued (the 
figures in brackets are the weights received from India) Beans, 
broad 1,547 (5) ; beans, French 71 (60) ; beans, haricot 1 (5) ; beans, 
kidney 814 (0) ; beetroot 473 (379) ; brinjal 345 (57) ; cabbage 112 
(295) ; carrot 249 (113) ; cauliflower 33 (114) ; chiliie 38 (23) ; cucum- 
ber 1,333 (152) ; gourd 407 (414) ; kohl rabi 34 (38) ; lady’s fingers 
1,305 (604) ; lettuce 61 (21) ; melon, rock 18 (18) ; melon, sugar 275 
(0) melon, water 878 (30) ; onion 1,063 (95) ; peas 52 (59) ; pumpkin 
112 (57) ; radish 601 (6) ; spinach 773 (314) ; tomato 120 (25) ; 
turnip 407 (133). 

The above are the majority of the seeds distributed direct, and 
were supplied to units, Arabs (most of whom, however, found it 
cheaper to procure their own), and our own farms at Shaikh Saad 
and Baghdad. 
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The seed sent from India had a lunij and diiUcult jmirne}-, and 
ilie germination of a few of the samples that ani\’e(l was ml. 

As against this, however, it became more and mure easy to 
obtain seed in the country (some of the varieties were i ailed Damascus 
jnd some Stamboul — whether or not they really came iium there 1 
do not know) ; and, on the whole, tlu; countw varieties did better 
tlian the Indian. 

The Shaikh Saad farm, as recorded aljove, was lilty acres, taken 
ap immediately after I came out. When 1 iirst lel't tlune lor Amarah, 
Lieutenant Cheesman, 1. A.R. (formerly of Wye, and then l/ath lluils) , 
was detailed as my assistant and went to Shaikh Saad to ..rgani/w 
the farm, arriving there on October 26th 1!)16. lie had many 
difficulties to contend with, due to scarcity of labour ; but gradually 
implements, a pump and a small staff (an Indian ollicer, 3 
British privates, about 30 Indians and 2t Imlloeks) were, 
collected, and at the end of the year 1 was able to send him 
Sergeant Aldridge, an excellent practical gardener, also of tire l/.rtli 
Buffs (the agricultural section might almost lie desmilied as an 
offshoot of the Buffs—proving the prowess of tlie men of Kent in 
agriculture, in addition to other directions !). .Mm li spade rvm k liad 
to be done before the farm began to ]uodiite ; its Iirst returns were. 
102 lb. in March and 3,980 lb. in April 1917. The dillieulties 


were reduced when the Madras garden corps arrived in .May. 

This corps, if I remember rightly, was iirst ullered by .Madras 
in November 1916. Under the then conditions, I suggested tliat 
enough men be asked for for the Shaikh baud farm and a similar lanu 
M. .Arab Village or elsewhere ; and a telegram to that elleet was sent. 
The personnel eventually despatched was 2 British oil,. ms, 2 British 
X. C. O.S, 1 sub-assistant smgeon, 1 clerk, 4 head mhs, 21 
220 coolies, 3 bhisties and 3 sweepers. Unfortuimtcly they wem 
only enlisted for a year, and did not aime until Ma> 
the conditions had entirely changed, i placed about lui a , • 

^ad, and the remainder on a farm at liaghdu . i' } I 
good crops whUe they were out, but left in 

completion of their year. The figures ot t le coi’ ‘ J 
they produced proved the wisdom, even from e.,ouomy 
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coEfiiiing oui efiorts, wherever possible, to production by the Arabs. 
For example, the cost of the vegetables produced on the Baghdad 
farm, from the time of the arrival of the corps on May 24th, to the 
end of September (excludmg the cost of rations, tents, clothing, 
implements, seed, et cetera, and 3| months' pay while coming out) 
was 2*3 annas, as against the contractor’s price of 0’88 anna a pound. 

Fruit, with the exception of melons, was beyond the powerji 
of the agricultural section. There were fruit trees (oranges, limes, 
mulberries, apricots, figs, pomegranates, each in their season, in 
larger or smaller quantities) at Baqubah, Baghdad and elsewhere ; 
but it was useless to try to increase the immediate supply, and 
improvements in pruning and so forth could only have been intro- 
duced slowly by a large staff. It was possible, however, to increase 
the area under melons, and this was done. The ration was 2 oz, 
daily of fruit, either fresh or tinned. 

Notwithstanding the success of the Amarah market, the new 
purchasing department was averse to starting similar concerns 
elsewhere— at Baghdad, I believe, because of the size of the under- 
taking, and at other centres, because the position had become 
easier, and contracts were preferred. 

Transport difficulties were considerably reduced. The troops 
were spread out, instead of concentrated in one spot ; while railways 
from Baghdad to Samaiiah, Baqubah and Fallujah, combined with 
motor transport, rendered the distribution comparatively eas\', 
especially as each centre became more nearly self-supporting. 


Results. 

The following table gives the quantities in pounds purchastc 
and supplied from the larger farms 


1917 

Line of 
communica- 
tion 

Forward 

area 

Shaikh j 
Saad 1 
farm 


640,920 

■ 

713,720 

.3,980 


909,440 

892.080 

7.863 


1.624.840 
1.9i 6,620 
I,95v6(i0 

1 1,M4,‘40 

2,054.640 
' 2,173.640 

25,065 . 

1 46 773 ! 

i 47,000 i 


I 1,942,080 

2.705,360 

57.647 , 


1.826.160 

2,551,640 

i 50,219 I 


; 1,294,440 

2,174.200 

! 79,860 1 


' 2,336,675 

2,556,794 

• 149,769 ; 


April 

May 

July 

August 

September 

October 

November 

December 


Baghdad 

farm 


nil 
nil 
nit 
1.8-2» 
61,893 
79,391 
76 536 
23J35 
27,139 


Total 


558,620 
S()^),483 
; 164,145 
,()C9,762 
241, 1SS 
,7S4,47S 
,,*114,555 
,571.’«^^ 

I, ('7(1, 26" 
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The rise in the above returns for June uuw fuiil; taken as 
proof of the efficacy of the work in anJ aruiu.d ikighJaJ and ou 
ilie upper L. of C., from the time of the capiure nf rlin t>>\vu. The 
contractors began to deliver our full recpuiviuoius iu liaglulad Iruin 
about May 25th, 

The following table shows the relation between tlu xegrialT’.^ 
supplied, and the amounts required for the dally lutum ..( 12 n/. 
£or British and 6 oz, for Indian ranks 


Approximate ration 
strength on (0 

, 

Brltiflh 

Indian 

Weioiil I -: 
qnired ilar- 
iti^; the 
iinnilli, 
poiHidn 

4\' C! 1 - h t 

v.ipi lii-a. 
puuiuls 

Kv^nwi ( ; 1 

<l..ri n 1 ! 

1|(U 

September 1st 

October 1st ... 

November Ist 
December let 

88.96-1 
lOl.iino 
lU7,7Sn 
121, 7<3 

2:^8.406 

266,662 

278,42(1 

;n5.l2^ 

4,6>;v76H 

1 6,412,11.1'.! 

6.56i,;i'^7 
6,491 ,6^6 

I.TSI.mS 

4, 6: D. 666 
6,671.7;;.) 
6.(iT().2j7 

• i(iO,Tin 
*»:i7 9U 

- 1 .ll>.).t’M2 
- i.t.'i ;iis 


(1) The ratioa strength i8 the whole Expoditionary Forco, inoludiug 1. i 


Labour corps, follower8> et cetera. 


Under conditions such as described, a renewed was 

almost inevitable when the force avas increased (in tei nw < il vi'»et a bles 
required), by nearly 40 per cent. ; but the supply was gaining again 
oa the demand by December, and the shortage was nevoi- as bail 
as it seemed, for two reasons. Firstly, wlion massing the llgures m 
• this way, no account can be taken of tliose troo),s w ho, owmg to 
operations, movements, and so forth, could not Ih. .siipplii iI tiia 
porarily ; but their numbers were sometimes laigin Sccoudl\', t.lie 
potatoes and onions imported from India are not imliulrd. I 
not got any figures here, except those showing tli.il in lleiiiiib 
785,557 lb. of potatoes and onions (more than hall the . elini,) 
were issued on the lower L. of G. alone, from basrah to Kut mi lusivc. 

There was another amusing proof tlwt tlic \-egela m i)i..o mn 
Was practically secure. In the eaily da}s tlic a\iM^ ^ ^ i ,.,: 
delighted if he received a aometvhat damaged tunup, "i ^ 

turnip tops. Towards the end of the time comp aium ^ r ^ 
keard. “ We do not want lady’s fingers, we do I'oc i..’ 
wc are tired of brinjals too,” said the aini}, m ^ 
give us cauliflowers or cabbages or peas ; 
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weather, “ nothing but turnips ' — or beetroot, or lettuce, as the 
case may be. It was little use explaining that cauliflowers or peas 
could not be' grown in the hot weather, or that it was necessary to 
concentrate on the higher yielders among the vegetables known to 
the Arab,— they simply did not believe you. And persoiii\lly [ 
sympathized, 1 never liked hot weather vegetables myself. 

The ultimate test for the results, however, must be souglit in 
the scurvy returns, as the principal reason of the ration was its 
antiscorbutic effect. This is shown in the table below which com- 
pares the numbers of scurvy cases admitted into hospital for tlie 
whole force during the hottest months of 1916 and 1917. 


Month 

Number of cases 

Number of cases 

1916 

1917 

July 

12,465 

339 

August 

3,395 

211 

September 

2,990 

168 


During this time the ration strength had approximately doubled, 
the proportion of admissions, therefore, had fallen by over 95 per 
cent. A proof that the vegetable ration was the chief, though not 
the only, means for combating the disease, is that 46 per cent, of the 
remaining cases occurred in Basrah, the place most undersupplied. 



SOME FACTORS WHICH INFLUENCE THE YIELH 
OF PADDY IN COMPARATIVE MANURIAL 
EXPERIMENTS AT THE MAN(iANALl JHI 
AORICULTURAL STATION . 


H. C. SAMPSON, B.Sc , 

Deputy Director of Agncnttifre, 1-17/ Curler, 

The ‘Manganallur Agricultural Station is situated in t lie Inujonr 
delta, and is devoted to the study of wet land or s\va nip padily. 
This crop is grown in fields enclosed by eartli bunds or ridges 
to hold in the irrigation water, and the fields are each about am 
acre in extent. The soil is a heavy clay, such as one would expect 
bm deposition of fine silt in standing water. Analyses show that 
65 per cent, of the soil consists of clay and fine silt. 

The following outlines the method of cultivating tln^ <u’o[). 
The sprouted seed is sown iu a manured seed-bed. wliieli js pre|iare,d 
by ploughing under water (puddling) and carefully levelling wii.li a 
board. Shallow drainage clianuols are made, at intei vaU ai-m.ss ( he 
seed-bed to drain ofi superfluous water. When the seedling.s are, 
about 40 days old, they are pulled out and carried I o the held which 
has been prepared by puddling and levelling, and hue i.h..\ .in 
singly planted out at intervals of about !) iuches. In a "y 
these strike fresh root, and subsequent operations ccnsisi, ol wee, mg 

•Ihia articlo was originally intcudwl for the Madra.O fai' I,. , 

(luestion o! the study oi field expcnuienU, not on y in i.riin.iLih: <* Ui 'i it 

»ith paddy, but with practically all iield c.\pcriraeiit.'a, wa^ n r awnlo rs 

wider publicity in the Aqricallural Jounini of t rop 

reciprocate in giving their experience of similar ob^e 
esperiments in India. [H. C. S. ] 
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once, or twice if necessary, and regulatmg the supply of irrigation 
water which, is maintained at a depth of 3-4 inches. Irrigation 
continues until about two weeks before harvest,, when the water is 
drained out and the field is allowed to dry. 

Manurial experiments are of two types. Those whicli are 
designed to test the effect of a manure on the succeeding crop 
i e , a single application of manure, the results of which are recorded 
in the yields obtained, and the experiment is concluded. In the 
other type, the same manure is annually applied to the same plot to 
ascertain the cumulative efieot of the manure. In this' latter case 
one has not only to compare the yields obtained in the one year but 
also to compare the yields obtained in one year with those obtained 


in another. 

If such experiments were absolutely under control, then the 
results obtained from duplicate or multiple plots under the same 
treatment should always agree in any one season, and it is these 
factors which cause variation in yield between plots receiving the 
same treatment and which are now under discussion. 

The first type of experiments, namely, those condvM in one 
season is likely to give much more accurate results, but they give 
much more meagre information, and their scope is strictly limited. 
Many more factors in this case are under control. 

The seed used in the seed-bed is the same. If the seed-bed 
is properly prepared, and if seedlings along the margm and the drams 
are not used, it is possible to get seedlings aU of the same age and 
quality. The planting of all the plots can be completed m the 
day. Irrigation and surface drainage are the same. It wil , oiv- 
ever, be found that no two plots under the same treatment ^ 
ever give the same yield, and if the experiment were repeated tte 
following year on the same field, it would be found that the results 
obtained would be different from those obtained m the previous 
year. These difierences in yield are due to factors which are beyon 

In the first place, it is impossible to get land of 
and this is more difhcult probably in the case of swamp paddy b ^ 
with any other crop. When the land is ploughed under wat , 
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pt proporfcioa of the debris of the previous crop tioAts to tUe 
jjjface, and the wind will blow this to one side of tlu^ It 
ftete are regular prevailing winds, then the side of t he fubl opposiD* 
direction of this wind is always more fertile. Tu this (.ase tlio 
joath'West monsoon winds are blowing when the fields are ploughed, 
lod the north-east side or corner of the field is always tlie most 
fertile. Such crop debris is also apt to clog on the plough, aiul 
yl^ere this drops off or is removed, the soil is enriched at tliat spot. 

I0 levelling the field the surface soil is drawn from the higher to the 
lo\^er levels of the field, and, when level, such portions whicli were 
originally lower are inclined to be more fertile. The text\ire ul the 
soil is also affected by irrigation. Around the water iohu-, when^ 
tlie flow of water into the field is rapid, much more coiivse soil parti- 
files are deposited, while the farther away from the inlet, the less will 
be the flow and the finer will be the sediment deposited. Tims, 
even though care has been taken to standardize the field by harvest- 
ing the previous crops in small areas, a furtlxer error is always 
liable to creep in from the ordinary cultivation operations in tlie 
field. 

Weeds again are another source of error. If the field is not 
uniformly levelled, and the water is not kept to a sulHciiuit depili 
in the field, rushes, sedges and other semi-aquatic weeds are bound 
to spring up wherever the soil is exposed. The debris blown (.0 the 
side of the field also contains large numbers of weed so(‘ds and 
MdTsilia caromandaUaTia may be mentioned as one whicli i.s (dten 
troublesome, Veppam pasai ’’ (Tam.) [Clma, spp.] is also a v(^r}^ 
troublesome aquatic weed which may greatly check the giowth 
d the paddy. This is much more likely to aiiect tlie unmaumed 
or check plots, because these are always backward in boooining 
^tabliahed, and this weed which requires full sunliglit will often 
jot a hold here, while on the manured plot it nia} be ftiippu '^'' 'b 
(yiien once it has got a firm hold it is very difficult to cradiea 
iait keeps the growth of the crop in check, it will mat.o iu,'/ ev- 
llie yield. Thus the difference in the yield of the man. mod .1 1 
^^'’temuied plot may be much greater on this a( (.mint tit.m 1 
weed were not present. It may be said that dilierem^o should 
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be credited to the manure. In ordinary farming it can be, but m an 
experiment it must be discounted, because there is no guarantee that 
every field has this weed present. 

The season also may affect the yield of different plots, Hean 
rains in the fallow period will cause these lands, which, \Y]m\ (\xy 
have cracked both widely and deeply, to swell and more or le.^: 
completely close these cracks. This is disastrous to the sucoeefliiit 
crop as it stops drainage and soil water movement through t lie soil 
not only this, but the soil below the surface becomes so oompac 
that the roots of the crop are unable to use any but the surface soil 
The efficiency of the cultivation is greatly decreased and only r 
shallow puddle can be procured. These delta soils though voy 
uniform near the surface vary very considerably in depth. Thost 
on this Agricultural Station rest on coarse river sand which may bo i 
few feet or many yards from the surface. It is obvious therefon 
that the deeper the clay alluvium, the more disastrous are th 
effects of this check in drainage. In this way even parts of th 
same field may be affected differently. The same result occm 
when irrigation water is let into the field and the field is then allowe 
to dry. If the water is kept continuously on the field then the 
drainage is not adversely affected. 

The season may also affect the development of the grain. 
It has already been pointed out that the manured crop will often 
become established more quickly than the unmanured fields, and 
these naturally come into ear sooner. For example, a crop manured 
with superphosphate \vill invariably come into ear a few days 
sooner than a crop which is unmanured. A heavy rain at the 
flowering time wdll affect the setting of the grain, and one plot may 
suffer while the other escapes. In the same way a rain at harvest 
time may cause one of the crops to shed more than the other. 

The question of the crop being laid may affect the yield. The 
straw of these delta paddies is invariably weak, and a manured 
crop, especially if manured with nitrogenous manures, may be badl} 
laid, sometimes even before it has come into ear. Unmanured 
plots on the other hand will often^remain standing until *cut. 
crop is l^id before the water is drained off the field, some of t * 
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J»m invariably gets damaged. Even if it is laid afiev 
grained and the weather is dry, muoli more avam is slud 
operation of harvesting than is the case \vitli a si ai . rc^p 
To ensure the greatest accuracy, thoDduiv, it is i o." MWiiot 
to multiply the number of plots reccivit^a t]^, , i^a' nient 

jnd take the average results, but it is also iuT.oss;iry in n-p.-ai iho 
experiment for several seasons and take the avcaairr .)!' i la-.sn. Tliis 
however, would involve a very large area of laiui. as it, is olivious 
that a fresh area would have to be selected each v: ar fur each exjiori* 
Bent on account of the manurial residue left iu ili(‘ soil. 

The majority of manurial exjierments, Iwnrwr, dad with the 
(^muMive effed of rmnures ivJien anntially applied h lltc same plot. 
Tie type of experiment already discussed, deals ouly with tlie 
efiect of quick-acting or soluble maiuires which show their results 
on the succeeding crop, and the causes which affect tlie yiuld of 
contmuous experiments on the same latul, besides ie eluding all 
and accentuating many of those already discussed, introduce hiany 
new factors which affect the yield. During tlu‘, same season the 
control is just the same, but comparing the yields from season 
to season, only three factors can be definitely controlKxl, viz., tlio 
shape and area of the plots, the quantity of manure applied, and 
the actual weighments of grain, yield. Straw yields cani'.ot be 
controlled, as the moisture content varies with the ripeinrss 
of the straw and the state of the weather. Tlie seed may be of 
the same variety, but it may be of different quality, i.e., germinaiive 
energy and capacity. The seedlings may be of diberen.t quality 
and age. The season may be early or late. If it is late, the effect 
of the manure, especially phosphatio manure, will be more marked, 
because late planting always affects the yield, and the ('.rop b('(;umes 
established sooner and matures sooner when, manured ^\ith ]dios- 
pLates. The physical soil conditions, however, vary v(uy murh 
horn season to season, and if the drainage is bad an.d t in‘ p!id.r>o 
shallow, very little effect of manurial treatmcid will be m'* ! . 

In the case of many manure^, especially bulky (•Tguc-' m n 'oc.s, 
these in themselves greatly alter the texture of the soil, ai.d the 
cumulative efiect in this respect is often very marked and apparent y 
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very variable. The efiect of other manures applied in conjiractiou 
with such organic manures also varies greatly. For ex-iiuple^ 
where an organic manure has been able to improve the tex'm'e of 
the soil, so that the season effects of poor physical drainaj^e 
counteracted— this may occur if the alluvium is not too t nick— 
then other manures applied in conjunction with the organic manure 
may show marked increase in yield. If, however, the alluvium is 
deep and only the texture of the surface has been improved, a 
bulky organic manure is, under these anaerobic conditions of cultiva' 
tion, liable to turn the soil acid. An acid manure, such as super- 
phosphate, would in this case very probably do more harm than 
good in that particular plot, while the organic manure itself might 
also show a decrease in yield when compared with the check plots. 
The residual value of the manure in the duplicate plots would, how- 
ever, be very different, and if in the next year the physical conditions 
of both plots are good, the yields will vary greatly. 

It is thus evident that if plots are merely duplicated, it is 
impossible always to draw conclusions merely by studying the 
figures of yield. One plot may show an increase, while its duplicate 
may show a decrease. The continuance of the experiment over a 
number of years will give an average, but it must be remembered 
that the cumulative effect of the manure has also to be taken into 
accoimt. The solution of the difficulty seems therefore to be in 
multiplying the number of "plots under the same treatment and 
averaging the results. 

Another factor which seems to be an insoluble difficulty in 
such permanent experiments is the formation of the plot or unit of 
experiment. There are two methods of doing this. Firstly, each 
plot may be separated from the next by a permanent earth bund or 
ridge ; and, secondly, each plot can be marked by permanent stones 
and separated from the next plot by an unmanured strip. h»eitliei 
of these ways is perfect. The objections to the former are 
(1) It is difficult to get uniform cultivation and levelling. (2) 
plot has to be irrigated and drained separately. (3) The 
of the plot vrill invariably show better growth. (4) The crop 
much i^re exposed to attack of crabs and caterpillars which the 
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peiiuanent eartk buuds will harbour. (5) Unless tlu i>u!uls am 
Ugh. they are very liable to break down during tlus i;ulf i\ 'ition musou 
snd not hold the water in the field. They aw ei'im luhmerged 
during heavy rains. If the bunds are high, the evop is mit imder 
normal conditions, as it is too much protected from the wind, und 
the soil from the bunds is continually being washed down into the 
yd from which it has again to be lifted in the ne.\l' .season when 
the bnnds are repaired. High bunds also lottk very badly, as thi'v 
harbour crabs and rats which riddle these with their tunuel.s. 

The latter method is preferable on the wltole because, (1) 
observation shows that sods, even under these swamp (tonditious 
of cultivation, receive and retain manures as soon as they are applied, 
titrates are an exception, but these do not come within the scope 
of manurial experiments with wet-land paddy. There is therefore 
little, if anything, to be gained in this respect by providing earth 
bunds. (2) It is possible to puddle each plot as a separate uni1 , 
but unfortunately it is not possible to level each plot separately, a.s 
the whole field has to be of the same level; there is therefore always 
a certain amount of mixurg of the surface soil in the plot with the 
surface soil adjacent to it, and the residual value of pre.viou.s applica- 
tions does not entirely remain in the plot to which the manme was 
originally applied. Observation shows that this effect is apparent 
in the growing orop to a distance of .5 to 6 feet from the margin of the 
plot. It is necessary therefore to leave a uon-exper.mcuta strip of 

at least this width between plots. (3) As regards iirigation.i laiiiag., 
weeding, etc., conditions are uniform for all plots; while thedaiiger 

of loss from the insect and other pests i.s minimized. 

What has been avritten indicates the importance of ma.ufammg 
careful observation notes of experiments and the ilaiiget t.i 
in merely judging the results of different plots } t ic - ' ^ 

yields recorded. There arc so many factors which mducc mi... , 
and which are beyond control, tliat without .sue o sci a ^ 
often impossible to draw any deductions of value fmre, . 

figures recorded. Much has been wntten about the ‘ 

estimating the probable error of an experiment. ^ n an ^ 
concluded in one season this must form the ba.sis o 
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results obtained ; but in a continuous experiment conducted over 
several years on tbe same plots, there are so many factors vliidi 
alter the original condition of the plots and so many factors whicli 
vary from season to season that, after the first year, the only me thod 
of gauging the value of the yields obtained is by the study of the 
growing crop in the field. 



experimental error IN' VARIErV 'IKSTS 
WITH RICE. 


F. R. I'ARNEl.L, B.A., 

Govsrnifi^^fit EcoiioiHtc BtiUnoKl, Madtas 


Introduction. 

i^LL work oil tliG iniprovGniftut of crops, ^\]lct]lcl l>y tho 
introduction of new varieties or by plant-breeding, recpures constant 
comparisons to be made with regard to yield, ^ere large numbers 
of strains are being grown for comparison any increase m the accu- 
racy or rapidity with which imdcsiralile.s can be rejected results 
in a correspondingly increased efficiency m the work. A .study 
of the experimental error involved in difiereut methods of ma •mg 
these comparisons is, therefore, of the utmost importance, since the 
knowledge obtained nrakcs it possible to haiulle. I'ilh au\ I'Kiuirc 
accuracy, the maximum amount of material lot a giMU set 
conditions or resources. 

During the last ten years, numerous investigator ia\< ( muu 
attention to the importance of experimental error m .v >7 
agricultural experiments. This has had its oftett in luipr . 
very considerably, much of the work that is reing^ 1 on . ^ ^ 
is still, however, room for improvement m a good < ca o e 
of which accounts are published. 

It is „ol ptop»»d f ” 

Lists of references will be found in papers* } v netA' 

.rt Bstohelot .«d tod." The- i«S«d. 
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1 Hayes, H. K., and Amy, A. C., Journ. *'' >’• 
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2 Batehelor, L. D., and Reed 



748 


AGRICULTURAL JOURNAL OF INDIA 


[-■ V,’v. 


of crop, inoluding fruit trees, under very varying conditions. The 
systems adopted by different workers, for reducing the expiL^xeiital 
error to any required degree, vary very considerably according to 
the type of experiment, e.g., whether manurial or variety tests, 
the quality and quantity of land available, the crop under ( xperi- 
ment, etc. 

It is proposed in this paper to refer briefly to experimeutal 
error in general, under Indian conditions, and to give, in some tletail, 
the results of work on rice in Madras Presidency. 

Experimental error in Indu, 

The experimental error of ordinary field-plots has been calculat- 
ed by different workers for various types of cultivation in different 
countries. Although there is not as much variation as might be 
expected for the widely varying conditions involved, it would be 
impossible to apply any one figure to a given set of conditioiij) 
without some preliminary investigation. 

In order to get some idea of the range of error for various types 
of cultivation in different parts of India, an examination was made 
of the results of experiments given in the farm reports of different 
provinces. The probable error was worked out from the yields of 
duplicate plots as given in these reports. It was very, common to 
find two distinct series of plots, of obviously different cropping 
value, described as origiml and duplicate respectively. Eesults 
from such separate series were carefully excluded. Apart from 
this, the figures employed were not in any way selected but were 
taken at random from any experiments that included a number of 
duplicates. 

This is the same method as was employed by Wood and Strat- 
ton^ in the case of results published in England. It should be 
noted, however, that the method of calculation employed by these 
authors (/.c., pp. 436-7) is subject to a definite error. For eacli 
pair of plots they calculate the mean and the difference between 
each plot and the mean. These differences, after reducing to percen- 
tages of the mean, in order that the results of different experimoiiti 


^ Wood* T. B., and Stratton, F. J. M. Journ, Agric, Sdencei voL III (1910), p* 417. 
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jjay be combined, they then use for the probable, error .bn,MTnlp.aticn 
jjitlve same way as they would use ditierehccs fr.;m liie luiaii oi a 
large number of determinations. In other words, they dnb-ivii- 
ues between duplicates as twice the dilfererxe ul ore inmi t lu' r,L.\ui. 
Vow the probable diiierence between any two laki-n ui, 

random, such as duplicates, is times the probubK^ ibibavnr ni 
auy one from' the mean. It is obvious that, in eaKiulatug iK*' 
probable error from the results of duplicate plots, the 
between any pair should be taken as v,, times the. diriciviMo’ ol oin-. 
from the mean. Theii' result for 400 pairs of plots, vc., p(‘i: 
cent., should, therefore, be multiplied by thus giving about, 
eper cent, as the probable error for one plot, or 8’4 per cent,, lor the 
difference between two plots. 

Except for this modification, the same “ least square " metlioO 
of calculating the probable error was applied. The. n-sults wt-ro 
worked out as the probable error of the difference bdiveea iiro phfts, 
as it is such differences that mo.st experiments are desig.'.ed to show. 
.Is was-to be expected, much variation was found when, each s(U, of 
experiments was taken separately. A critical ex.LimnaMon of 
the figures/however, showed much about the same range oi eiior 
k the difierent sizes of plots, about 4 to 25 cent s, and for ditbuent 
localities. Table I shows the figures obtained for four of llio most 
important crops, representing widely difierent types of cultnaiion. 


Table I. 

Probable error of ordimnj field-plots in Imlni. 


Crop 


No. of pail a 


% »*nor 1 

be'rtUfii j 


Rice 

Sorghum ... 
Cotton ... 
Wheat ... 
Combined result 


240 

IC6 

114 

114 



12 2 
1 Id 


G:U 


i;; :> 


The results for the different crops show- 
variation. The combined figure, 13’5 per mn 


siii]u i'll g!y utiK 

i'i,r the probahl. 
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error of the difference between two plots, is not very sati.^uctorv 
being very much higher than the corrected figure of Wo 
Stratton already referred to, m., 8*4 per cent, for ordinary vxperi- 
meats in England. It must be remembered that this figiu’e is an 
average result, and there must be, as indeed the details show there 
are, many expariments with an error much higher than this. 

Work on rice in Madras. 

L detailed study of this subject has been made in comicxion 
with work on rice in Madras. The probable error has been worked 
out for different sizes and shapes of plots varying from ordinary 
field-plots of over one -tenth of an acre down to lines of 20 plants. 

Ordinary field-plots. 

Under this heading are included such experimental plots, 
ordinarily in use on the farms, as have not been laid down in the 
form of specially lojig narrow strips. Table II gives details for a 
number of separate expariments on various farms. 

Table II. 


Probable error of ordinary field-plots office in Madras. 


Faria ■ 

Expeiiment 

No, of plots 

% Pi ohabli' et ior 
beiMCtii two 

Coimbatore 

Staiidai'dization N Block 

20 plots 

KyO 

.. 

Putt imam Ml maiuHiaB 

2L pairs 

13-4 

,, 

Age of seeillinga 

8 „ 

136 

Samalkota 

i'yaiiaraitie raatiurials 

20 plots 

139 

„ 

Spacing 

22 p lirs 

77 

Palur 

Bulky luauuroa 

1 72 .. 

113 

ManganaUuv 

Phosphate manui ials 

j 20 „ 

126 


IJdu manurials 

j 60 „ 

13-0 


. 

Combihed result j 

i 

J ‘-03 pairs 1 
( 40 plots ) 

12-3 


The results are very uniform with the exception of one expari* 
ment, a spacing experiment at Samalkota, which, for some reason 
unknown, is very distinctly more accurate than the others* The 
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loff nguM for this experiment reduces the combined to 12-3 
psr cent., though the other results suggest tluu nbom, 13 p.r cent, 
ffottld be more representative of ordinary condiiious. 

Long narrow fidd-phu. 

Under this heading are mcluded plots ^peoialiy luxi down in 
the form of long narrow strips with a view to redufiing exponmeutal 
error. They are large plots such as can be used for ihv. uuijui-iiv 
of ordinary farm experiments, and are in a dihcKMit v.wv^yiny 
from the small strips, to be described later, lor \is»' unlv in N arirU 
trials. Table III gives data for a number of scries of suck pluis. 

Table III. 


PfMble error of h?ig narrow field- plots. 


Farm 

Expeviraent 

^ Area iu 
cents 

! 

Dimension, < ' 

Xo of 
plots 

% I’lOlulblr 
ui ror 

lietwi'eii l«ti 

Coimhatoie 

Mftiiganallur* ... 

1 1 

B. Staiulanl- 1 

1 ization 1 

' Fish 

About U) 1 
[ 

5 ) 

Len/^Onnore tlniu 
ten times 
breaiith ] 

^ IH 

11 

i U 

flO 

7 1 > 

Do. * ... 

Super ! 


Do, ♦ ... 

StaudaidiZci- ' 

5 

'iO X -oO tks j 


s / 


tiou 


1 ! 



Do. 

1)0. 

1 

i!0 X l::0 Iks. ] 


•> ( 


* For the figures on which these results are base<l I am iiulelited to Mr. Sanipsuii. 


It will be seen that the probable error of tlrese plots is consis- 
tently lower than that of the ordinary plots, shown in Table II, liy a 
considerable amount. It is obviously desirable that sueli plots 
should be adopted more generally ^Yhere the nature of the ('.xperi- 
iiieat permits. A large departure from this type would \^cry seldom 
be necessary. 

Lines and small plots for varieiy-teds. 

In working with transplanted rice it is comparatively casv n 
obtain a full stand of plants very evenly spaced. It was - " -o 
therefore, that the method of testing strains by !;»- 
lilies or narrow strips would be particularly usofm i . 'Cp- 
Experiments designed to test this have been ( a,, lurj^ 

several years, and have yielded some interesting iosult*>. 
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The first experiment was carried out, during two successive 
years, on the ordinary experimental area of the Central Farm 
Coimbatore. The method was to divide a field, planted luiifonulv 
with one variety, into a number of very small units of regular si/i 
and shape. These units were harvested separately and their grain 
stripped by hand and weighed. It was then possible, by various 
combinations of units, to compare the yields of small plots of \ arious 
sizes and shapes. 

In 1913-14 one field was used, and in 1914-15 the same field again 
together with a neighbouring field of about equal area. The.se 
fields were planted very evenly at 9 inches apart each way. In each 
case, after removing a number of lines round the outside, a block of 
plants was obtained compiismg 80 lines with 70 plants in each. 
The unit adopted was a double line 10 plants long, i,e., 20 plant.s. 
The block was divided so as to give 7 columns each containing 40 
units lying side by side. 

The probable error was calculated for various combinations 
and arrangements of these mrits, each field being taken separately. 
It is not proposed to give the figures in detail but only the main 
results with the figures for the three fields combined. In the tables 
that follow the figures representing the size and shape of the plots 
indicate the length and breadth^ respectively, in plants nine inches 
apart each ivay. 

Some results for plots of various sizes and shapes are given 
in Table IV, which shows the probable error of the difference between 
t^vo plots — (a) adjacent f {h) any two at random — in the same field. 


Table IV. 


Plot 

Probable error between two 

No. of plots 

! 

(a) Adjacent ; (b) At random 

10 X 10 

65 ■ 10'3 

168 

60 X 2 

31 6-8 i 

120 

211 X 10 

5 5 9-3 

72 

SOX 4 

33 6-4 1 

60 

20X20 

5*4 8-5 

36 

SOX 8 

PO 61 1 

( 

.30 



EXPERIMENTAL ERROR IN VARIEC'i’ I’Esrs >viri[ rick 7 VS 

The long nairovv plots are very distinctly mwv n , mtitc tha,, 
iliose that are square or more nearly so. In all ,:.i.sc,s i in- rrun' i.s 
much less for adjacent plots than for any uvo at, v.iniinin. Tin, 
Jiaeienoe, as might be expected, is much tnur.' iiuikv! m ii„. . asc 
of the very narrow plots. 

In a repetition series, where several strains are iu au 

jrderiy manner, so as to give a regular distribution of e.a> ii ow v tin- 
diolo area, the relative accuracies of dihereui types of ])lni uuiv iLni 
Kthe same as for comparisons of single plots. 

iVnother point of interest also arises, iu ordmaiy pianiuv u 
soften necessary to compare together, or with a standard vuvietw 
I large number of strains. It is a matter of imporiaiu-e to know, 
or whatever system is adopted, whether the aoeuraoy is allected 
ly the number of strains included in one series. Is a repetition 
eries of few strains, with the different plots of eath strain eompara' 
ively near together, more acciuate than one iu which the plots are 
Qore scattered, through the inclusion of a large number uf st rains i 
In order to throw some light on these points calculations of. the 
robable error were made for arrangements representing repel it iou 
nies of various numbers of strains. Thus for two strains alicrtuite 
lots were taken together for the required number of rcpetitiiuis, 
)r seven strains every seventh, etc. Table V gives the results of such 
ipetition series for several types of plot. 


Table V. 


Plot 

, 

No. of re- 
petitions 

% PUOiJABl 

“2 strains 

K KKUOK. OF 1 

7 sli;\lns 

IKi'bKKN* l. M 

ll strains 

TWKKN TWO 

28 strains 

10 X ■> 


5 ! 

3-8 ' 


i 4'2 

17 

10 X 4 


1 5 

1 2-7* ; 

1 S', 7 

1 ;is 

1 1 

10 X 10 


4 

32 

1 ;j',T 

:i'7 


10 X j 


10 

2’(j 

2 0 

ai 

2 S 

iOx 4 


10 

19 

2.J 

2 1 


10 X 


iJO 

19 

1-7 1 

2:i 



With regard to the mmiber of strains in one seri'-s. H 
^mrnewhat variable but, on the whole, it ajipc.M-, n ! « 
number of strains the probable error is iiwivavc. Mwnyk “d} 
relatively small degree. This,- of coiasc, iiiyp'r.s t>n*y to die 
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special conditions of this experiment where the plots we. ? smal 
and each series was confined to one field. 

As regards type of plot, the results indicate little iiutery 
difierence between plots 10 x2, 10 x 4, and 10 x 10. 'Wha 
difierence there is, is in favour of the broader plots. It may be note 
that the figure marked with an asterisk, in the 10 x 4 resiJts, i 
probably too low. In this case one field, of the three of whici 
the combined results are given, gave a much lower figure than th 
other two, thus reducing the combined figure. The inference ii 
that this figure is less reliable than the others, with which it doei 
not agree very well, and that it would probably fall into line witl 
them if further trials were made. The same applies to the figure fo: 
ten repetitions of the same plot and arrangement. 

There is obviously no point, so far as accuracy is concerned 
in reducing the width of the plot to as little as 2 plants. iVnytluni 
from 4 to 10 plants Avide should be satisfactory for repetition series. 

A comparison of Tables IV and V shows, on. the whole, vcr 
similar results. Thus single plots 50 plants in length, adjacent 
give about the same results as 5 repetitions of plots 10 plants ii 
length. There is a slight difference as regards width of plot ; i 
the single long plots the narrowest are slightly more accurate, 
whereas in the repeated short plots the variation, which is less dis- 
tinct, is in favour of the wider plots. 

An attempt was made to employ plots 50 x 2 plants, witli 
9 inch spacing, in actual practice, but it was a failure as the stand Wiv 
turned by an exceptionally bad attack of crabs. It is obvious that 
in such small accurately spaced plots a few blanks will material!} 
affect the results. Though a very even full stand can generally b( 
obtained, there is always a fear that crabs may do some damage, a: 
occasional attacks have been experienced both at Coimbaton 
and in Tanjore. It was therefore decided to try rather larger plots 
modified so as to do away with such accurate spacing, but maintain 
ing the long narrow shape. 

A preliminary trial was made on the Manganallur Farm ir 
Tanjore District. Three widths of plots were used, viz,, 5, 10, and 2( 
links ; they Were all 120 links in length. Interspaces of one link wen 
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^ between the plots, which were planted right up tu tli,-. edge of the 
jKispaces. No definite spacing was done but tfie of the 
iot was filled up by ordinary planting at about li ii;clie,s uiwii . Tlio 
suits obtained from a number of plots of eaeli widih are .-liown in 
[jble VI as the probable error of the ditferenoe bet ween ,tn>/ hm 
Jots iu the same field. 


Table VL 
Plots 120 links long. 


Plot width 

! 

1 % Probable error 
i between two 

: 

No. of plofn 

5 links 

.. : 

VI 

10 „ 

.. : 5C1 I 


20 „ 

i 

£ 


There was little difierence between the three widths, shnwinj; 
iiat this factoi might be made very largely a matter ol eoiiveiiienee 
ith regard to planting, harvesting, area of land available, et.e. 

Further trials were made, on the Central Farm at (\iiiul)atore, 
ith plots 50' X 4' with 1' interspaces. The plantip.g was roughly 
" apart, giving 9 lines to each plot. The spaeiug was not done 
scurately, by measurement, but 9 lines were planted between 
rings placed 4' apart, the outside lines touching the strings. Seven 
elds were planted in this way, and the probable error for tlui dilfei' 
lice between any iivo plots iu the same field is shown in Talile \ 11. 


Table VII. 
Plots 50 ' >: 4 '. 


Ko. of p)lots< 

Pi'fdmbl 

bi‘t Wi'siH 

Ifi 

64 

j 

IJt 

11 

x (1 

11 

fVS 

111 

H 2 

M 

2 ;; 

12 

' 

1 90 

(1 1 

! 


Conabined 
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The results for the separate fields are as uniform as 
expected for such small numbers of plots, and the conibiiK it 
for 90 plots, 6*5 per cent., may be taken as sufiiciently accurate f( 
such plots at Coimbatore, The combined figure for adjacent ulots 
4*2 per cent. 

Further results were obtained from actual trials of strains, canie 
out on the Paddy Breeding Station, in which plots 50' x t' wei 
employed. Each strain was repeated twice in a number of fields. I 
calculating the probable error the two plots of a strain in the Siuiv 
field were taken as duplicates. By workmg the differences as 
percentages it was possible to combine them into one lot and get a 
figiue for the series as a whole. Table VIII gives the results for 
three such series. They agree very closely with those of Table VIL 

Table VIIL 


Plots 50' 

X 4' in 

actual trials. 

1 

Series j 

T> • r J % Probable error 

Pa.rs of diiphcates ^ '\etween two 

III, 17-18 ... ... ! 

29 

6-2 

IV Do. ... ... i 

49 

5-9 

VII, 18-19 .. j 

27 

69 

Combined ... ... j 

lO.'i 

6-6 


It is desirable, where possible, to repeat each strain at least 
twice in every field ; a check on the results can then be exercised 
by calculating the probable error as above. From the point of 
view of accuracy of the experiment, however, this is not necessary, 
but each strain should be repeated the same number of times in any 
one field as this avoids the variation in cropping power of different 
fields. 

The above results for 50' x 4' plots (Tables VII and VIII) com- 
pare very favourably with those for the small regularly spaced plots 
of 60 plants in length (Table IV). There are several practical 
advantages in favour of the former, and for the present these 4 
wide plots have been adopted on the Paddy Breeding Station at 
Coimbatore. This is a convenient width for one cooly to ^.'ork 
both in planting and harvesting; strict supervision is easy 
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work can be carried on rapidly, an impiUTant i .i.ia wUi're 
numbers of strains are dealt with. 

The length employed varies, according vn the >i/,. ,,i' the, 
40-60', the number of repetitions being adjii'ied .n'ur.luigly 
iiid varying from about 8 to 12. The area teiiuired f.ir . .u !i str.un 
is about 5 cents excluding the borders of the liehl .lev luiuib' t 
ap to eight strains are included in one series. 

The accuracy of such tests has been worked out. in a n.uinbi'i 
of cases. The probable error of the ditfereuce between ,inv iw.. 
plots was calculated from the figures for duplicate ]ilots m tin' 
Ltual experiment, as'for Table VITI. This figure was ilieii .livided 
bv V't, n being the number of repetitions, to get tlie pnobable ermr 
, lithe difference between any two strains. Six out of seven ivsnlis 
lie between TO per cent, and 2-4 per cent., the .soveulli being 4 0 
psi cent. All these were on land that bad been under ob.sewation 
lot only about two or three years. On thon uglily known and 
elected land it should be possible to work the above sy.stein with a 
probable error of about 2 pet cent. 



THE ‘'FRASH " (TAMARIX ARTICULATA). 


BY 

W. ROBERTSON BRO\VN, 
Agricultural Officer, North-West Frontier Province. 


In my early school-days j as AVe sang the “ Scottish Blue-bell;’ 

I sometimes envied the proud Indian,” his “ boast of jessamine 
bowers — the mountain, the valley with all their wild spell.” The 
poet’s picture of the rich East was too fasemating — it overshadowed 
the blue-bell. I have since learned that envy need not have hushed 
a note of the song. The jessamine blooms in the market garden 
under the city wall,” and mingles its heavy- sweet Avnththe odour of 
the bazaar. But there are valleys in India that glow and swelter 
in ultra -tropical heat, yet which bloom fresh and fair during several 
months of the year. A large paru of the Peshawar District com- 
prises one of those favoured vales. Here, blessed by copious iriiga.- 
tiou, the fields are more or less green always, and the landscape 
is graced by charming groups and lines of trees. It is in praise ol 
one of these trees, the ghaz ” of the frontier, that I would write. 
Throughout the Punjab it is known as the “ frash.” Brandis 
calls it Tatmrix articidata, and notes that it is found beyond India, 
in Aighanistan, Persia, Arabia, and even in North and Central 
Africa. Some among us who have enthusiastically hunted for 
herbarium specimens may have discovered an ally of the frasli 
on the coast of England. My introduction to the family tvas by the 
lake at Kew. From Delhi to the Khyber, by the Grand Imut 
Road, and over the yellow plains, or uprising colunmar from the 
corn-fields, the ''frash” is a familiar tree. (Plate XXVII.) Ou 
this wide area, when the district ofiicer despairs of establishing the 
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0uim (Dalbergk sissoo), the mulberry, the poplar, the bor 
^Ikgpkus jujiiba), ox ever: the kikar {Amcm ar(thm),\x(t hope- 
lully plants ^^frash/’ and the good tree rarely dl^ippoiut. him 
the laud wet or stony, deep and fertile, or even a r^alr-sti-iekeu 
plab. The cultivator m the Punjab and the North-West Frontier 
Province knows all about the "frash. ” Ho imdorsiatids how t,u 
propagate it, and no tree is more easily raised, nor is stock of 
any more abundantly to hand. When it is desired to establish a 
boundary line between two villages, or to demarcate holdings, 
stout cuttings are planted in situ during the spring or when rain 
blls in August, in the confident kirowledge that despite neglect, 
these will grow and ultimately win from the camel and tlie goat, 
the grasshopper, the village boy, or the ubiquitous white-ant. 

On a fine spring morning the Peshawar valley is beautiful, 
fresh and sylvan. The coppiced “ frash ” and spreading mulbcrrv 
embower the hamlet, sentinel trees stand out in the corn ; tlic mads 
and the canals, the streams and water courses are traced in lines 
of dark pine-green, with here and there the brighter line of tender 
!\ew-clad mulberry and shislmn. The humble cultivaiior is the 
artist who has made the landscape laoautiful. He, has silent ly, 
patiently, of his own free will planted '' frash ” to shelter his crops 
and cattle, to supply beams for his dwelling or fuel for the home, 
to provide money to marry his children. 

The mulberry is the “ Old Apple Tree ’’ of the Patluti boy and 
girl, their leafy school of Nature-study ; the tree in wliith they 
perched as they watched the ripening corn, or imd(‘r w}ios(; cool 
diade they played and slumbered. But tlie frasli is the lionse- 
tiohrs friend— the “ Codliii and “ Short ” when crops fail (n the 
cattle are afflicted, when ready-money is dematuhid. M.f)st friHpicnt ly 
the mulberry is self-sown. Like Topsy it “ just growd ami 
the family gathered round it as its sheltering arms extended. 1 u.lilo 
the dwarf species of the lazy river-flat, the frasli of the fi* 
ttever a natural seedling in the North-West Frontier 
Every tree has been planted as a cutting. Had it becji i 
for the cultivator to sow seed and carefully raise seedling.^j or pro(/Ur 
these from a nurseryj it is probable that the trees of the Pes 
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valley and a large part of the Punjab would at the prei^om inm. |„. 
confined to the roads^idea and canal banks. It is certan. 
wthout the '' flash ” the fuel supply of North-West India wmitl i,. 
far more scanty than it is now. During the period of the vai; this 
oopse-wood has proved a “ mortgage-lifter to many Ih shawut 
cultivators ; the woodman has been busy around the viJlagf's 
1914, providing fuel for the troops on the frontier. 

By the roadside on good land there are trees which arc muiv 
satisfactory than the “ frash.’' Admirable as the tree is u\ tlie iidd 
or by the village lanes, few will disagree with the writer who I'ut lonj* 
ago stated in the Civil and Military Gazette that the time luui m\v 
when the “ frash should go from the city and cantonmein. I’nv' 
that are propagated by cuttings develop a shallow root-systcni 
and are blown dowm more readily than those that are raised fin!! 
seeds. The “ frash is the first tree to fall before the dust -.storm. 
Then in these days of whirling motor cars and trains of motor Urm, 
the roadside “ frash ’’ becomes dust-laden and unpleasiiig. It. 
no longer suitable for the roadside, it is the cultivator’s tree, it is a 
copse -wood. Growit old, tottering and gaunt, it is pictiires([uc Imt 
hardly a shady roadside tree. Yet the frash ” can and sliould Ke 
young and fresh always, for no matter how large its limbs tear lie. 
these soon, break into vigorous growth when they are pruned. I^vee 
the neglected fallen trunk by the wayside mantles in tender puipk 
and green for several years after it is laid low. 

The ''frash ” is also useful in some minor ways. Tlic tnin- 
grower has found it an excellent wind-break for his orchard. A verv 
promising hedge which w^as grown from cuttings and is less than 
years of age is shown in the accompanying figure. Sometimes tie* 
bark of the trees is used by the villagers in tanning, and this is aiictliei' 
reason why the " frash ” should not be planted on public higlovay>. 
especially in tracts where other trees are scarce. A consideral* ‘‘ 
cpiantity of tuberculate galls from which a dye may be pre)»arei.. 
is borne by the " frash/' and in March and April the village giib 
may be seen collecting these from under the trees. 

There are surely few agricultural tracts where the small 
unaided by the State, has made what might have been a bare coiiuti} 



THE “ VRm\ 


7(>l 


‘me of sylvan beauty. But the (‘n]|iv,,nr ,.1 :i, 

\-;)}ley has done this, and he deserves ^'oii^nieiMl-Ltioit for ui^ . hoi,- 



A wind-break of “ fiash. ’’ It was p[rown from cuttinRS an<i is less tiian “jj joais ol»i. 

of the ''irash/’ a copse-wood that is beautiful and usefiih Ife lias 
done his part in providing a continuous supply of timber that ftillih 
Ills requirements, and meets a considoralde part ot t.lic, local deiiiami 
for fuel and light beams. In. the establislnneiu o) jhantations llio 
(‘Xpert sylviculturist may prefer to use rapiibgrowiiig soft woods, 
but no tree that is groxvn from seed will easily displace tie; “ Irasli, 
ill the favour of the North-West Frontier Provima* cnilivator. 



NOTE ON AN OUTBREAK OF SURRA AT THE 
GOVERNMENT CATTLE FARM, HISSAE, 
AND ON CASES TREATED. 


BY 

R. BRANFORD, M.R.C.V.S., 
Superintendsnt, GoL'ernmsnt Cattle Farm, Hissar. 


Surra has been tbe cause of such serious losses in the Iasi 
few years that an account of its spread to this tract may not h 
without interest. 

No case of the disease, so far as I am aware, had ever been 
diagnosed at Hissar previous to 1917. 

The district, with the exception of parts of the Sirsa and Fateha- 
bad Tahsils through which the Gugger river flows, so far as is hm\% 
has always been surra-free. No doubt surra-infected camels have 
occasionally been imported into the district from the neighbouring 
surra-infected areas of Ferozepore and Patiala, but there is no 
record of anything in the shape of a surra outbreak ever having 
occurred, and local camel-owners are not familiar with the disease. 

This farm h".s been in charge of the Civil Veterinary Depart- 
ment since 1899, and has always maintained 8 to 12 riding cameb, 
and since 1902 a considerable number of pony, mule and donkey 
stock. There is no record previous to 1917 of any animal ever 
having contracted surra. 

Hence there is very little doubt that the outbreak, the subject 
of this note, owes its origin to the concentration of camels in Govern- 
ment Camel Corps at Hissar in 1917. 

The 6th Government Camel Corps had its headquarters at 
Hissar from January to December 1917, and the 2nd Govermuent 
Camel Corps from July to September 1917. 

( 762 ) 
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I do not think, under ordinary conditions, the postira of cr.mcl 
[)rp3 to Hissar, even if heavily infected with surrA, woul.l li:>vo 
I involved much risk to susceptible aninirds in the rm^^hbourhood ; 

on this occasion not only wore the caincls liea\\v ij ftiotod 
' (dtb surra, but the district was also deluged with ahoget bawabi orm 1 
laijis, and consequently biting flies, capable of tnut.snnuir.g vurn:, 
fere also abnormally numerous. 

The year’s rainfall amounted to 41 inches against an an.n.ual 
Eornial of 14 inches. 

Approximately 11 inches of rain fell within 24 hours on 21st 
and 22nd August, 

The 6th Goverr.ment Camel Corps origip.ally consisted of camels 
from Hissar District, and, except for one troop recruited from Sirsir 
Tahsil, was probably surra -free. Cases of surra were dJagi osed in 
(his troop early in, the hot weather. 

This corps left on field service in ^lay, the svirra-irfectcd troop 
leiiminmg at Hissar at the dep jt. At the ciul of Jure a portion 
of the 2nd Government Camel Corps (4 troops) arrn'cd at llissii,r 
from Ferozepore. This corps since its inception, had always had an 
exceedingly bad record as regards surra. Later other dr.dL.s of 
camels arrived at Hissar from other districts, ii.oludii g inai'.y surra- 
iriected animals. Biting flies, including Tabanidie, were unusually 
prevalent in August, September and October, ar.d surra spread 
iniongst the corps camels with such rapidity that by the vrA of 
October the disease had been diagnosed in almost every animal. 

The camels were located on the borders of the farm, i\ear nn 
irea habitually much grazed over by farm marc s and ccuncl s. Orders 
TO given not to graze farm animals ii*. tlxis vicir.ify, and young 
itock mules and donkeys, which usually go in.to liites in the same 
isighbouihood during the rains, w’cre kept away in their wilder 
iaddocks. These orders, however, as regards grazing, werr* i nf 
fctually carried out. The danger area was only half a not f - m 
is Home Farm to which all mares come at ixight, ai d. < .,■ ! • 

^casions they stampeded there from otlier grazii g m' -n < A 
least on one occasion a farm camel which had stn } - v.,-: < .o.ght 
?^zing there. It is probable farm animals visitcl this area on 
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other occasions unknown to me, as it is impossible to get 
of the class the farm is able to employ to understand the .langer 
susceptible animals run by grazing in a surra-infected area, and 
if they did understand it, most of them are too careless and 
sible to take any trouble to avoid it. The risk of infeciiop. 
increased by corps camels occasionally straying and getting on ti 
farm land. 

From September on, the farm camels were kept uii<icr (;lo<( 
observation with a view to the detection of surra, but it, was not ti! 
2nd October that the disease was definitely diagnosed in any d 
them. On that date No. 13 was found to be affected. 

All the farm camels (8 in number) were immediately sent nut 
to a camp in the middle of a dry grazing area some miles fioni any 
other susceptible stock, the affected animal was isolated, and 
treated. Surra was definitely diagnosed in three more of the camels 
as follows : — In No. 14 on October 12th, in Nos. 9 and 12 on Oetolx'] 
23rd. 

All the camels were in fair condition. No. 13 was fat. I'h' 
affected animals were all treated, details of which will be touiii 
below. The other four camels have remained surra-free tip t 
the time of writing (February 1919). 

The presence of the disea.se in farm camels caused acute aiixiet 
as to other susceptible farm stock. 

At that time there were present in the Home Farm 
and 34 donkey marcs with foals at foot, with one pony filly rniuiii* 
with them, twenty-four pony mares without foals, 9 mule aiwl + 
donkey foals weaned on October 15th (up to October loth had. been 
running with other mares and foals), 100 donkey mares and 
3 Arab mares, 10 to 12 mares in foaling or hospital boxes, 7 doiike} 
and one horse stallion in boxes. There were also 3 pony ciarev 
2 mule foals, and a donkey colt, in an isolation line about half a 
mile from the Home Farm ; the mares had been in the Home iatiu 
till the beginning of October. 

There were also 182 young stock mules and donkey coltj^ n. 
paddocks about half a mile from the Home Farm, and 11 pouvaw 
25 donkey mares all heavy in foal at Chowni about 2 miles aw iv. 
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The majority of the above auiiuaU «oie 

stock. 

'Phe sniall veterinary ataf^ at was vrp; lullx urujpini 

^ith outbreaks of riuderpest and hanutinkagio 'm .mofo 

farm cattle, in addition, to abnormally heavy oiMiiMrv 
work. 

I was only able to spare one man. to assist, me m siu la (lri,vi u.i' 
work.^ 

All the animals in the Home Farm, in the isolation ho.vpual. 
had temperatures taken morning an.d evening daiUv with tlm nxta p- 
tioii of the 100 donkey mares and fillies AYhicli were ih\iit witli oi‘ 
alternate days. 

Blood from all animvls with suspicious tnmperaiures wa^ 
examined on the spot. 

Surra was detected in the following animals (»ii the following 
dates ' 

Pony mare No. 57 on October lOth (mare liad a foal at 
foot). 

Pony mare No. 73 on October 171h (had foal at foot). 

Pony mare No. 98 on October IStli. (tliis mare was in the 
isolation hospital. She liad a hud at fiMit). 

Donkey mare No. 88 on October 18th (lunl a IimI at loot). 

Pony mare No. 130 on October 18th (fualhad Imhu' w^anod 
on October 15th). 

Donkey mare No. 6 on October isth (liad a foal at foot). 

Pony mare No. 74 on October 27tlL (foal had beeti. w<‘ai'('(l 
on October 15th). 

These mares xvere all in the Home Farm and lia<l ail Ix^en. giazu'g 
together up till October 15th. After detection of tlm br.st raso. 
the whole herd was kept up and stall-fed in lines ^vhero tJn*\ ruold 
get into cover in the day time to escape biting flies. 

During October I was unable to pay nmcli atten ()'')■ fc 
animals in the paddocks and at Chuwio. Imt oji Nov u ! • 
nxire No. 49 at Chowni was found to have stiri'a. ai d h ." 
oil the nth. These mares liad been niovi'.l, i" * ' 

Hume Farm on September loth. 
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■prom November lltb, 1917, up to date (February 1919) no more 
cases of surra have been detected on any animal in this farm. 

Of the above cases, pony mare No. 67 and donkey mare No. 6 
were destroyed ; the remaining animals were treated. 

Before proceeding to details of treatment which will be found 
below, the following points seem to me to be of interest. 

Period of incubation. In equine surra, I believe, this is 
said not to exceed 10 days. The disease was 'detected in pony mare 
No. 74 on the 27th ; the last previous case among animals with 
which she was in contact was detected on the 18th. From tk 
17th onwards mare No. 74 and her companions were kept up and 
stall-fed and had shelter from biting flies. It is probable the mare 
was infected before the 17th, and as she was free of trypanosomes 
between 17th and 27th and the period between paroxysms does 
not usually exceed 10 days, it is probable that the disease was 
diagnosed in the first paroxysms. 

Probably in natural cases the period of incubation may exceed 
10 days. 

Susceptibility of foals. I believe there is a superstition among 
camel-owners in suiTa tracts to the eSect that young camels 
under their mothers are immune to surra. Leese, I believe, proved 
that age had no eflect on the susceptibility of camels to surra, but 
in the light of my experience in this outbreak it seems probable that 
young stock do naturally escape surra more frequently than their 
parents. Possibly their thick woolly coats may be some protection 
against the biting fly. 

At all events in the above outbreak no foal contracted the 
disease, and all the pony and donkey mares affected either had 
foals under them at the time the disease was detected or had them 
weaned from them a day or so before. 

hlares Nos. 98, 73 and 88 were treated and their foals acconi* 
panied them to the isolation hospital, and so remained m contact 
with the disease for a long period. Biting flies too were numerous 
up to the end of October, 

Agent of transmissio-n. In this outbreak everything points 
to a tabanus as the agent of transmission. The common biting 
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liea of the diatnct are Stomaxys, Lyperosk and Hipiwhosaih 
tabanidse can generally be fouird near water in the li<,i weather aiul 
riilis but as a rule is not a common fly. 

In 1917, durmg August, September mul Oetober, 'ralKuu.la* wore 
aumerous ; Stmnoxys and Lyperosia were swaimiiig o vo.iywhta'o 

At the time surra was diagnosed in pony miue Xo. ds slu; wa.^ 
with two other pony mares Nos. 80 and 00, her own and aiiuiHor 
foal, and one 3-year old donkey colt. No. 00 mare is a bghi. nun. 
Stomoxys and Lyperosia were so numerous t,h\t the man muiv was 
literally black with them in the morning and evening. i)ro]hs ei 
blood from fly punctures on the animals could be detected at. anv 
time on any of the animals. These marcs and foals remained 
several months with the surra cases under treatment-, Imt mnv of 
them developed surra. 

(а) As an item of interest, in the cases of the above blood 
examinations, Fdaria were detected in the blood of only two, laftli 
pony mares. In one of the marcs the worm was tinly deteeteil on 
one occasion, although her blood was examined daily lor two mout hs. 

(б) I had fully expected, if the monsoon of 191 8 proved heavy, 
to experience another outbreak of surra, or at all events to liear of 
the disease in the neighbourhood, as the camel corps canuds were 
camped in close proximity to a much frequented road, and must 
have infected many local camels which had to pass riglit througli 
the camp to get into Hissar. 

As a matter of fact monsoon rains were light, i'.otlung was lieanl 
of surra in this district in 1918, but the disease is often so ehroirii; in 
camels that it is quite probable camels infected in 1917 will be alive 
and be a source of danger to the district in 1919. 

Details of treatments. 

The following are details of treatments employed. 

The large doses of antimony tartrate used intravenouslv wm: 
tried on the recommendation of Lieut. W. A. Pooh*. If'A.I).. 
I.A.R.O., at the time acting as Camel Specialist. I muhn large 
loses in camels were first tried by ^Ir. H. E. {'ross, wlwn i hv.> oilicer 
'Vas Camel Specialist, with very encouraging results. 
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Donkey Mare No. SS was treated by tbe arsenic alone n.othod 
after 3 grm. of aoamin bad been injected subcutaneously tu 
the trypanosomes from the circulation; beginning with 0‘7.:>u 
in bolus, the mare received 20*25 grm. of arsenic in 19 days. Tk' 
ansenic was given on alternate days. The last dose was 
The imre weighed about 450 lb. She died of arsenic poisonii'g up, 
24th day. There had been no return of trypanosomes to tin? 

circulation. 

Pony Mare No. 74, weight 697 lb., was treated as alxive; 
beginning with 4 grm. soamin subcutanecusly on October 27th, 
she received 38 grm. of arsenic in 23 days, the last dose being 4*75 
grm. This mare was for a long time regarded as cured ; by Decem- 
ber 7th her weight had increased to 770 lb. 

In April 1918 she was put on to light work ; her temperature 
was, however, still taken night and nrorning, and her blood was 
examined weekly. 

On February 21st, 1918, her morning temperature was 102'6T. 
On the same evening it was down to 10r2°F. At that time her 
blood was being examined daily, and there was no sign of trypano- 
somes in the circulation. 

Except for that one occasion, the mare’s temperature remaiueil 
normal till July lOth, when her morning temperature was 102T. 
and trypanosomes were found present in the circulation. The 
marc was given 300 c.c. of a 1 per cent, solution of antimony tartrate 
intravenously. The dose proved too big and she died on JuK 
nth, 1918. 

The mare had visibly lost condition during Juire. 

Pony Mare No. 130 was treated, to conimence with, as above. 
The arsenic in bolus was increased from 1 to. 5 grm. in 20 days, but 
trypanosomes appeared once dmring treatment, and again 3 da}5> 
after the treatment was stopped. The treatment was repeated and 
10 doses in 20 days were given, being increased from 4 to 7 grm. o 
arsenic. Trypanosonres reappeared 5 days after treatment. The 
mare was next treated with soamin subcutaneously, aniitnoiy 
tartrate intravenously, and arsenic by the mouth; 0*7 gim* 
antimony tartrate was the maximum dose of that drug given. ^ 
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nuiW remained free of trypanosomes for 'I'l ’^lie was t lieu 

treated by antimony tartrate alone, aivl reooiM‘<l up lu ‘jim c.o. of 
I per cent, solution intravenously. She iviuaieed five nf u-vpaeo 
soiuos for 41 days after tlie treatment, eiMivtl. She wa> e\t'i't iiaily 
poisoned in an attempt to hud out the, siiie iImm- uiuniiney 
tartrate intravenously. 

This mare was in poor conditiuii when iieaimei't he^im. Imt 
Improved in condition all the time. 

She was fat when she died. Ifer nonim.! wei'^ht- was alumi 
80(^ lb ; shortly before her death she w'eighe.l si;o Ih. 

Pony Mare No. 49 was treated oi\ the same liievs :i.s ilir almve : 
hoses of arsenic in the first treatment were lapihly imueaseh 
from 1 to 5 grm., but trypanosomes appeared twie,e .Innm^ 
treatment and immediately after. After cnmhiued soaimn. arseme, 
and antimony tartrate the mare only remained i:i <lavs lier. sh*- 
was eventually destroyed. She was ii^. ])oor (umditinn wimu iivai- 
meut commenced, and weighed 7l)n lb. on, loth Novomhor. Sl,r 
improved in condition, and. oi'. the Kitli DeccndHT weighed Sgt 11,. 
part of the increase in weight being d.ne, to llie laet. that she wa.s 

in foal. f 1 1 

Shortly before she was destroyed site slippc-l her loal; she 

carried the foal to within one month of the normal ge.si.ation period.. 

Pony Mare No. an, to begin with, was treated m the same wav 
as above cases, and like them receive.! very large do.ses ol arseme m 
bolus (up to 6'5 grin.). This mare, to start with, wa.s bi Ian i 

tion and tended to improve, but, ar.senic ahm.e ha, I l„i le ellee.i 

trypanosomes which appeared in the .arculatmn drrnrg Ireatmeni. 
Combined soamin, arsenic and tartrate einetie. (sma . ,.oses) giM 
only slightly better results. 

On February 9th treatment with autimon.y tail. ate ,d,me. w.,- 
begun. 250 c.o. of 1 per cent, solution waynject.. 

Tlie dose was repeated on February i2tlu i, 

Trypanosomes reappeared m the eiiuiatyy , 

Oil that date 180 c.c. of ^ hm. tin 

was injected intravenously ; a layer dose y, , 

, injection was stopped owing to the imut o.m, 


|i. M'li, l»iil th» 
P.sof liist re^s 
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On May 19th 400 c.c. of 1 per cent, solution was injected. Since 
that date the mare has had no rise of temperature, and trypanosomes 
have not been detected in the circulation. Her blood was examined 
almost daily up to October 31st, 1918, and two or three times weekly 
since. 

A rabbit was inoculated with 10 c.c. of blood from this mare on 
November 22nd, and has remained healthy to date (February 1919). 

The mare weighed 792 lb. on the 10th December, 1917, and 
830 lb. on 1st May, 1918. 

Fony Mare No. 73, to begin with, was treated in the same wa^ 
as the above. 

She received up to 6 grni. of arsenic in bolus. Trypanosomes 
reappeared in circulation, 12 days after conclusion of treatment. 

Combined soamin, arsenic and antimony tartrate (small doses) 
gave no better results. 

Combined prolonged treatment with soamin, arsenic and 
antimony tartrate, using larger doses of antimony tartrate, was 
begun on January 18th, and concluded on March 14th. As always 
in these cases, soamin was given subcutaneously, arsenic by the 
mouth, and antimony tartrate intravenously; Up to 200 cx. of 
1 per cent, solution of antimony tartrate was injected intravenously. 
The marc remained free of trypanosomes until May 25th. 

On May 2oth, 320 c.c. of 1 per cent, solution of antimony 
tartrate wa s in j ec t ed int ra venously . A larger dose wa s intended, but 
the mare’s jugular glands were sore and she was fidgety under nianipu 
lation, and some of the solution got under the skin. A considerable 
swelling resulted, and the mare w^as off feed for several days. No 
further injections have been made to date. Trypanosomes present 
on the 25th May disappeared a few hours after the injection was 
made and have not reappeared. The mare’s temperature also has 
remained normal. On November 22nd a rabbit was inoculated \nth 
10 c.c. of blood from this mare. The rabbit has remained healthy. 

The mare has maintained fair condition ; on the 9th December, 
1917, she weighed 768 lb. and on the 1st May, 1918, 860 lb. 

Pony Mare No. 124 was heavy in foal when treatment began on 
November 11th. She remained free of trypanosomes for 20 days 
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5 '5grm 


Ar^onic was 


K on 


The mare weighed 684 lb, on Xoveinb,-,. n,i , 

December 9th. ' '' 

Combined soamin, arsenic, and a,itim.,nv , 

W.» .1. m... W.4 „„.l ' 

On that date an.injeetion oi M e.t, „l i p,, „„ ; 

antimony tartrate was made intravenously. 

She remamed free of trypauo.sonies till Septe, ,, 1 , 0 . 09 , 1 , , 9 ,^ 
On that date she was given 4 grin, soamin sulimifai'emisly 

Trypanosomes diappeaied and di.l not iea,),,oaf till \„v,.,„l,er 
nth ; 4 grm. soamm was again injected. Tiypanosomes re.ppeaivd 
on November 21 st. ^ 


5 grm, soamiii v^s given subcutaneously. TiypanDsomos liavo 
not reappeared up to date (February 1910), 

The foal, now 10 months old, has done exccyjtionally well since 
birth, and is now about the finest male foal of lii.s age on this farni. 

Camel No, 9. Trypanosomes were first found in the circulntiou 
on October 24th, 1917. He was treated by combined soamin sub- 
cutaneously and arsenic intravenously, as recommended bythe ( hme) 
Specialist’s extant reports. The treatment concluded on Nov. 1 lih 
with 1*5 grm. arsenic intravenously and tlie camid oil his feed. The 
camel fed again on the 12 th, a]>d lias not been sick or sorry 
since up to date (February 1919). On December lOtli, 1917, lie 
weighed 1,208 lb. 

His blood and temperature were examined twice weekly till 
December 1918, and trypanosomes have never been deteetf'd in tin* 
circulation since October 24th, 1917. 

A rabbit inoculated with 10 c.c, of blood from tJii.- fameJ on 
November 27th, 1918, has remained healthy. 

Camel No, 12. Trypanosomes were detected in tlie circidatjoa 
October 23rd, 1917. He was treated in the same way as camel 
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No. 9, and like camel No. 9, 15 gnu. of arsenic intravemnu: / 
last dose, put him off his feed for one day. 

He has r^ever been sick or sorry since. He was kept apJei 
observation up to December 1918. 10 c.c. of his blood was ipoou. 

lated into a rabbit on November 22nd. The rabbit roinaips 
healthy. 

Camel No. 14 > Trypanosomes were detected in his bln(d uji 
October I2th, 1917. He was treated in the same way as above and 
has remained healthy up to date. The rabbit inoculated with liis 
blood on November 22ndj 1918, also remains 'healthy. 

Ca 7 nel No. IS. A Dachi. Trypanosomes Avere first detected 
on October 2nd, 1917. The arsenic and soamin treatment was p.ur 
successful. Trypanosomes reappeared in the camel blood imi 
D ecember 9th, 45 days after the first treatment concluded. 

The treatment was repeated, using small doses of antinioiw 
tartrate intravenously alternated with the arsenic doses. 

Trypanosomes again reappeared 45 days after treatineiit 
concluded. 

On Februaiy 14th, 1918, the camel received intravenously 
250 c.c, of 1 per cent, solution of antimony tartrate. This dose 
was repeated on the following dates*— February IBth, 18th, 21st. 
26th, ^larch 4th, 8th, 13th and 17th. 

Since February 14th, 1918, no trypanosomes have ever bnen 
detected in the blood of this camel. A rabbit in.oculated on 
November 22nd remained healthy. The camel was kept under 
observation up to February 1919 and will remain under observation 
as opportunity permits. 

All the above camels were put into regular work immediately 
after treatment concluded, and on some occasions worked A\hile 
under treatment. 

All are noAV in very good condition. 

The Dachi No. 13 was always from the first in fat condition. 
She weighed 1,422 lb. on the 10th December, 1917. 

All the above oases, except for one month when he wa^ on 
leave, Itave been in the charge of Veterinary Assistant Ata 
Mohammed (now 2nd Farm Overseer on this farm) ; while he 
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.\\ny they were in my sole cliaige. XimvIv all tlu' .lnsr> !.» 
\\'ete given in my presence or by me. '\'\w ramel^ wim.- 
pxrept for the one month) entirely In^ Veieriiau\ A-sihi 
^lohiuiimed, whose previous experioiwo. of ihr .Iis.mm' vlnfr 
j„,aor the Camel Specialist came in very useful. 

•The above results appear to me to bo ilooicfotHy .-i . . 
jrliile in the light of our present knowledge of sunu I In- 
a;iini definite cures, hasty condemnation, of troainioiu 
think, be deprecated. 


ctj^uipcs 
nca.tcil 
am. .\!;i 

sit. lie hi 
slumM I 



THE IMPROVEMENT OF INDIAN DAIRY CATTLE.* 


BY 

A. K. YEGNANAEAYANA IYER, M.a!, E.C.S., N.D.D., 

Deputy Director of Agriculture in Mysore. 


The improvement of the milch cattle of India has occupied 
considerable attention in recent years, both at the hands of the 
departments of agriculture and of the public. It is noteworthy 
that, in fact, all questions connected with dairying are receiving 
an increasing amount of attention and study, so much so that dairy 
husbandry and the problems connected therewith, promise to 
become one of the foremost among the various branches of agricul- 
tural study in this country. We have already a fair number of 
large and well-equipped dairies conducted mostly by the Militaiy 
Department, where milk is handled in large quantities, cream and 
butter made by up-to-date methods, and even the manufacture oi 
cheese taken up. There is a goodly amount of business done by 
importers of dairy machinery, chiefly of cream separators and butter 
churns. We have a Dairy Farmers’ Association in the countiy 
conducting a journal devoted to dairying matters, and an examination 
for the National Diploma in Dairying has been instituted which bids 
fair to become a coveted honour among our agricultural graduates. 
There is also a growing amount of recognition by Government, 
for some of the provincial departments of agriculture are being 
strengthened by the appointment of specialists in animal husbandry- 
Eecently, too, His Excellency Lord Wfllingdon gave a strong impetus 
to the industry by himself setting an example to the landed 

* A paper read at the Sixth Indian Soienoe Oongreas, Bombay, January 1919 

( 774 ) 
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Jiistocracy of India, in the matter not only of koopii - mudo 
jjiry herds on their home farms but also of buildiu^ up siu h a 
lerd by steady improvement. 

The industry indeed is in such a baoUanl »‘uiului,iti aiul tlie 
ueed for improvement so great and urgent iliat wo al! this 

and a great deal more of public' attention liestoww.l on t his sulijoot. 
The problem of milk supply in cities is beouming owiyihu' 
icate, while even in parts of the country iu)totl bn* their dairy 
)roduGts, milk, butter and ghee are bocoiniug s( aivo ai'd high ]»rioi‘d, 
lud such as is available is often foully and shauudullv udiiln'inttMl. 
Store milk and wholesotne milk has to be prodiuHnl at piir.os su 
ligh as to make it beyond the reach of all but the woll-tu-do classes 
}f people. The prices of dairy cattle and ot feeds and fuddins have 
;oue up, and it seems to be admitted on all hands that the city 
iaiiyman is by no means a prosperous individual ■ oftentinies hope- 
.essly in debt, and at' best only making a hand-to-mouth existence. 

The problem has been studied by many people, and various 
recommendations such as may be suited to didcrent local conditions 
laade. The most important among such recommendations are, 
Wy, the production of milk not in the cities themselves but on 
special farms, or as part of general farming, out in the country 
and the transport of the milk to the city for sale, a measure mucli the 
same as one finds in European an.d American cities and requiring 
quick transport, the organization of wholesale depicts, refrigerating 
arrangements, and so on. This indeed is bound to come, for it is, 
I venture to think, one of those changes ^vhiclL arc broiigld- about 
automatically by the growth of cities of the modern type, ihe 
*€Cond recommendation is the improvement of the milking quality 
of the animals themselves, i.e.^ the breeding of a superior t\q)c id 
Juilk aiiimal The impoj tance of this reconuneiidatioi) is too obvious 
to be emphasized, for the average Indian cow or liulfalo seldoii) 
fields milk enough to pay for its keep. 

A surer means of lifting the industry out of its present' ui!.>atis* 
factory condition than this one of breeding a superior type oj animal 
be thought of. When, however, we cojnc to decide as to the 
t^thod by which we have to attain this end, wo arc faced \vith 
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several difficulties. Shall we confine ourselves in this matti i to tt? 
indigenous Indian breeds selecting the best among them, aix! ' PutiiuK 
the process of selection and weeding out until we get togetlic; ;i t\-p, 
considerably superior to the general bulk? There is ii'i iluiii, 
much to be said for this method. Speaking of our own .Mvsot 
cattle, it is not uncommon to find cows yielding nearly 4,iM0 II 
of milk in a lactation period, and if this is a measure of the iioprovc- 
ment possible in a general herd, it will be no small atliii,aemei;t 
if we can breed by selection alone such a type. There is ag.uu tlu 
further advantage of suitability of the breeds to their tract, Icr tluo 
are native to it ; and, furthermore, there is the certainty of a haixlsonip 
price for male calves, for these grow into a much-prized type ,i 
draft bulls. The method is however very slow, as it will tak 
several generations of cattle to raise the level of even a picko 
herd. Shall we then adopt the method of crossing the local cmv 
with English or Australian sires of reputed milkhig breeds I lli 
production of animals with considerably increased milking (-apacit 
by this method is exceedingly quick, for the very first generation i 
the cross-bred cows shows the improvement very strikingly iiidec. 
It is this somewhat tempting prospect of being able to collect togetlii 
within a period of, say, some three to five years a herd witli tl 
high milking quality we desire so much that constitutes tlie merit i 
this method. One has only to keep a good British or Australia 
sire -as a matter of fact the Ayrshire seems to be the one min 
thought of for this country— in a herd of local cows, and wait tl 
short period of three to five years when the oifspiing boin of tlic 
two breeds grow and become milkers tbemselves. 

Tbe improvement in the milking quality of the ohspnrg 
that of their pure bred country mothers is really rcmai kable. a 
niay be within the experience of all who may have coiupai-e^ 1 1 
milk yields of such animals, so much so that it would seem n. r’ 
that the cross-bred cows would solve the problem of the milk 
in cities, at any rate, as far as the production of milk i^ 

Shall w^e take it then that those of us who have charge of ueeij 
stations for dairy cattle should concentrate our efforts m this 
cular line; of breeding in preference to grading up indigenoib 



THE IMPROVEMENT OF INDIAN DAIRY rAri'Li.: 


by selection through several years ? This 1 rood l,.u 'iv 
isil most important matter to decide, J'ur it di. 

of tue type of Indian cattle and the introduction iiuo ihr iv.u.uv 
ofii mixture of types, a measure wliicli can cei1aiul;i^ nni [,n den, ted 
upon except with the fullest knowledge of the eonsotpienes. I 
make this the justification for my veutiuing to nwke a few olisiorva- 
tions in regard to the limitations and diliiculries of this methorl of 
breeding. I. do not refer to the comparativciy gieater .susi eptibilii v 
of these cross-bred cattle to the cattle epi,leiiii,‘s of India, thougli 
tluvt itself is a seriou^ matter ; for it may be expected that in the 
cross-bred herds kept. by professional dairy faimn's. ilie neee.ssarv 
precautions against these epidemics, such as iiMK ulal ion. segregation 
tiiid so on, will be attended to promptly. 

I should like to invite your attention to a dilhunii aspect 
of the subject, viz,, the risk of disappointment if eertaiu precaut ions 
ace not taken, and the production of what 1 may call crossduvd 
scrub cattle which partake of the good (pialilies of neither breed 
uiid perhaps combine the bad qiuilities of both, is a striking lail 
tkt the cross-bred offspring of the first generation invarial)ly possc^ss 
tb good milking qualities of the breed to wliicli the foreign sire 
belongs. Does this justify us in inferring that the milking quality 
behaves as a '' dominant ” in the Meiideliaii s(U‘,S(^ ^ I am aw.ue 
tkt when we come to a character like the milking iiimlity. wliicli is 
the resultant of a number of factors in the constitution oJ an aiiimal- 


aiid try to apply the principles of Mendelism to llte manner oi its 
transmission, we are treading upon, thin ice. I>ul. thes, prim ipii >» 
have been applied in the plant kingdom to .^e\eia! (pialitus of 
economic value, themselves the resultant oi man.\ aid I 

do not know if in regard to cattle, others ha\c imt sought' t, a])plv 
these principles to this very characteristic, mi... the milk ii i i i- . 

If we are justified in considering this qualit.y a^ a Mm .'b liai 
nant,” certain interesting conclusions follow nnIucIi can guK.' ^ 
to how best we can take advantage of tlie methof). m t]. 
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possess the dominaut charaoteristic and will therefore Ijc oood 
milkers; (2) if however we mate the first generation cm .sabred 
cow with first generation cross-bred bull, we ought to ger, tk 
progeny good milkers and bad in the proportion of 3 to l. 

25 per cent, of the total must be, so far as the milking qnAlitvis 
considered, just as poor as the original country cow from ^Yhi<‘h\ve 
started. All of them cannot be equally good by virtue of thoiu ].)eiutr 
equal as regards the blood of the original foreign parent contained by 
them, but this 25 per cent, will be inferior to the reniaiiuloi ; ( 3 ) 
if again we mate a bull of the first generation cross with a country 
cow, that is to say, if instead of using' a pure-bred foreign sb^Ye 
use a first generation cross-bred bull as sire, in the herd we ought 
to get in the offspring good and bad milkers in the proportion of 1 to 
1, that is, 50 per cent, of the total consist of poor milkers. So the 
proportion in this case is still further reduced. That is to say. 
although on accoimt of the fact that the progeny in each case is alike 
as regards the degree of foreign blood in them, and breeders would 
say that they should consequently possess the milking or other 
quality in an equal measure, yet if our theory is correct, a large 
number cannot possess that quality. On these considerations it 
follows that except where we use a pure-bred foreign sire, whether it 
be on the pure local cow or on the first generation cross, in ail other 
cases it will be somewhat of a toss-up as to what kind of animal we 
shall be getting, for, as stated above, we get both good and bad 
milkers. It is to this uncertainty or diminished chance of producing 
good animals, except where the above-mentioned precaution of using 
only a pure-bred sire is adopted, that I wish to invite your attention. 
I have come across many instances where cows evidently with foreign 
blood in them, as may be inferred from the suppressed hump and the 
broken coat colour, have proved no better than the local cows in 
their milking quality. Disappointments like this will increase if, 
as it once came under my notice, professional keepers of breeding 
bulls in and about the city try to meet the demand for a 
foreign sire by keepmg only a half-bred bull instead of a pure 
bred, because a half-bred bull is the only one they can afford 
to buy. 
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istlien ag^in the q^uestion of the biiii c>iK'< s v[ ’:]\\^ mixed 
^ purebred loeal eanle. so hr. Mysoio 

^.^oacemed, one o£ the chief sources oi ready inoiU'V to the farmer 
\ his male calves, and with the city daiiyinai oI IVitir^alore and 
feore the hope of obtaining a bull-caU from ilic is the only 
inducement to keep a cow which, so far as her juill-: yield is cmie.erned, 
may be too poor to pay for her feed. The more nearly the Imll-calf 
.(jnforms to the popular taste in the matter of (‘nloni\ physi('al eoulig- 
iiration and other characters, the higher the price it fetidies. ddus 
laonly as I said in the case of the pure local breoiU of caithe lu 
tet^ard to bull-calves of cross-bred cattle, just, ai present, at least, uu 
kver of draft cattle would as much as ioolc at them, If they do 
W a sale, they fetch only the price of scrub cat, lie •I'hc 
of the hump arrd the somewhat strange build of the frame and the 
broken colour and other features do not attract buyers I'opulat 
belief may he r^ong. These heavy and long bodied etoss-bred bu s 
Ibe powerful animals, hardy as the local ones and suited to tlie 
Jds of the ryot. In fact a few cross-bred bullocks may be ooca- 

-iouallV seen even in the countryside; while m cities, sucli bullock 
sioualiy se V „ UD.avv loads It IS, however, 

teams are frequently seen hauling h „ y • 

reasonable to expect that these leasts canno 

tol breeds of bullocks, nor so capable ^ ^ 

eiher, and m the hands of the ryot ^ 

mooulatioE against diseases or segr §‘ 

It la, however, different with the looked after properly. 

to be located m special d 7 n, ,11 calves in a country 

It is this question then of the disposal o bulUahe, 

mete the slaughter of cattle oxoep enthusiasm of many 

considered a horrible sin, that has " 

*, dairy expert keen on ° of the ctoss-l.rcd ; uc 

Ustly is the fate of the sc P pvuc-bred sire w 

Lve seen that except in the cases we milkcis. 

»a, It. .sm •! •»»■“ “f ...» >!.» 

The more we use other than liulls possessing 

MiTOitain cattle thrown out, both cattle and the 

tone of the characteristics pnzed by ) 
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cows useless as milkers, and both being equally at a disadvan \ge 
against pure country cattle in their susceptibility to cattle 
The only method of restricting the chances of such undesirable cattle 
is to arrange that cross-bred bull-calves are castrated at the be» eding 
farms before the age when they can be of use as sires, jii^i us we 
have been recommending for years past in the case of the umV suable 
male calves of the village cattle themselves. 

The popularity of the cross-bred cow as a dairy animo l is un- 
questioned and is steadily increasing. In a census I took soim* yeai^ 
ago of the dairy cattle of Bangalore this was strikingly brougkt out, 
The only reason limiting their more extended use is the loss then 
imply m their begetting bull-calves of practically no value. Tin 
fact that lately some among even the cross-bred cows have provet 
disappointing as milkers is further operating against their populuiity 
and I believe it is due to the indiscriminate use of cross-bred sire 
instead of the pure-bred ones. The fact that in their outward appeiir 
ance these cross-bred bulls resemble closely their pure-bred parent 
while their potency for mischief is not so apparent, is the cause u 
this mistake. 

Probably we shall have to look to the cross-bred cow in tbi 
country more and more for the solution of the problem of the milk- 
supply to cities, and 1 venture to think that the precaution ->1 usii'g 
a pure-bred bull either to meet the need of city eow-keepers ur for 
the use of special dairy farms in the country, will minimize the risk^s 
and disappointments attendant upon the resort to this method <>f 
breeding cows for the milk trade of the country. 
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TRACTS OP THE BOMBAY DKOCAX ■ 

lit 

"C. C.,1N(!I,1S. B.A I,. 

Ex:cii(it>e Engineer, Specril Initptlini! hlshiit. P<ui,n! 

Just as the couditions ^Yhio]^ detenTiiiie irrigi^tiini practiiH' 

1 the Bombay Deccan differ in <alinost every essential from those 
•hicli determine irrigation practice in Nortlieni India, s») the ])roh- 
'111 which confronts us witli reference to land drainage dillers in 
[most every essential. 

Just as an irrigation engineer 'when lie comes to tlie l)e(*can 
AS to unlearn or forget a lot he hitherto looked on as tlie A II (’ 
f irrigation practice, so the officer in charge of drainage and molania- 
ioii can make little headway until he realizes that tlie prolileiu U\ he 
iced is essentially different from what has been usually met with 
'Isewhere. 

Ill Northern India, I understand that - 

(1) the salt pre-existed the canals; 

(2) sodium carbonate gives most trouble ; 

(3) the soil is homogeneous ; and 

(4) the groundfall small 

in the Deccan — 

(1) tie damage may be said to be entirely <luc tu the ..pcjune 

of canals; 

(2) sodium carbonate is almost entirely ahsm. • 

sulplaate and, to a less extent, chloride l-ii".: ^ -o-al 
excess ; 

A paper read at the Sixth Indian Science Congee^', h'lml y 

( 781 ) 
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(3) the soils, suhaoila and substrata vary excessively and 

abruptly ; and 

(4) the groundfall is very great (of the order of 1 in loO). 

In the Deccan we are mainly concerned with six quite distinct 
types of surface soils and six distinct types of substrata, aiid these 
vary enormously in thickness, the change frequently being vexv 
abrupt. 

From what I have said two points will be clear— 

(1) that the conditions are excessively complicated ; and 

(2) that the problem is mainly one of^preventive drainage 

I do not propose to go into detail as to the difdculties met witli 
and overcome, or the successive steps which led us to the conclusions 
arrived at, but will merely state broad facts. 

As to whether some of the substrata are of colluvial or residual 
origin is still uncertain ; but fortunately we can ignore this poiiit 
for the moment. 

Each oS’cui’Bjp (see Cross Section) may be looked on as a valle\ 
once denuded of soil — and very much like any existing Dcccai 
valley near the hills — which has been filled up with colluvial silt 
There are five distinct types of strata 

(1) Soil — ^impermeable when wet, but which cracks wkeu 
dry. 

' (2) Subsoil (upper) — (i) impermeable. 

(3) Subsoil (lower)— (ii) moderately permeable. 

(4) Substratum — very permeable and sometimes fissured. 

(5) Fissured rock— slightly to very permeable. 

Near the ridges there is a very thin layer of red soil overlying 
disintegrating trap rook— locally called murum from which it is 
derived. This murum stratum may be of considerable depth near 
the ridges and is excessively permeable. As we go down the side? 
of the ridges, we find that the surface soil gets gradually deeper 
both in colour and thickness, and when the murum becomes about 
4 feet below the surface, a subsoil of yellowish red colour, locally 
called chopan, intervenes. At or near this point the permeable 
stratum usually dips sharply, with a consequent increase in the 
depth of the subsoil stratum. When this occurs we usually fin 



Cross 3ecHron sV 70 v/>r 7 q sVnaV^ a s\\Ved VaWes^ 






drainage in irrigated TRArrs OP liOMli.VV D|-CO\N’ TS'i 

that the subsoil is divided into an uppei im]'.erincal.le Uwr, and a 
lower slightly to moderately permeable layer, and the l.ard perme- 
ablo top substratum changes to lime whirli imvards (he 

bottom of the valley changes to niassi\-e hmLit. leealiy called 

We see then that we have three distiuet: lavti’s of ])t')'tiU‘al>ilitv. 
an almost impermeable upper layer of soil and subsoil, a ,sli<;lul\' iu 
moderately permeable siibsoib and a voir ]ierineab[e hard sub.stra- 
tiiiu, the latter very often beio.g fissured, lieariiig iu miuj (]^,. 
fall, it will be realizeddhat.with such strata larj^t' <[uautitit‘s td \\uUt 
will pass, through the highly permeable layer and under tlu‘ imjxn ine- 
ablc surface layer, into the valleys, and will pass tlirough iulo any 
deep river or mh which cuts the permeable layer. On the other 
hand, if the permeable layer is not cut, or if it is of insulheieiit thiek* 
ness to get rid of the accumulated water, artesian conditions will 
arise, the water being imprisoned under the impermeable surfaee 
layer. 

. This is exactly what we find in practice in our salt areas ; and 
the salt is due to evaporation making a babxuce betwf^en wate.r 
entering the subsoil, and the quantity that the natural drainage 
can get rid of. The amount that caimot drain away is in fact forced 
through the comparatively impermeable top layer until evaporation 
balances the excess. 

As a rule, when we bore a hole iii a salt area wc do not find 
subsoil water near the surface. This is most marked, if, however, 
a pit is left for a couple of days, it wull be found to contain water 
which has oozed in from the sides and bottom. I'his is because, as a 
general rule, we do not pierce the moderately permeable lower sub- 
soil stratum till a depth of 5 to 10 feet is reached. At this level 
there is a sudden change, so that when the lower stratum is readied, 
water rushes in through the bottom of the bore hole with a liis^iog 
noise, 'and rises rapidly to near the surface, .sometimes c' eo p'»nung 
out at the surface. This level we call the level of mosi sirong 
flow/’ 

When we first started this work one of our (liriwull.ies was to 
as'-ertain the permeability of soils end snli.-iidiS. Liiboratory 
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experiments were obviously unreliable even for soils, and wen ■ uite 
useless for substrata . It was not until Mr. Thiselton-Dyer put ^ ; lo oi, 
to the ‘ post hole auger ’ which made it possible to bore holes n. ludlv 
into the subsoil, that the idea of measuring permeability by tlw rate 
of recuperation of subsoil water entered my mind. It is obvb.asly 
the most perfect and simplest method to adopt, for the permeahilitv 
of the stratum is measured in situ. 

The coefficient of recuperation is measured by the formula : 

K 1 , H 
I ■■ T li 

where K = Coefficient. 

T - Time in hours. 

H^Full head of depression, 
h ^ Head of depression after T hours. 

A ^ Area of bore hole (which goes out in our case as it is 
constant). 

Having obtained the level of first strong flow, and the permeabi- 
lity of each pit by a recuperation test, it might be thought we had 
only to place our drains along a line of high coefficients and at first 
strong flow level to effect full drainage. Unfortunately this is not 
the case as is exemplified in one part of the Baramati experiment'd 
area. There, a drain placed along a line of high coefficients and at 
first strong flow level, has had a most disappointing effect, water 
standing 4 feet higher than the drain at a distance of only 20 feet. 
Our drain has in fact merely drained off the local water, and has 
had practically no effect on the deep subsoil pressure which appears 
to be mainly developed along fissures. 

This is a very extreme case, in what was the worst affected 
area on the whole Nira Left Bank Canal ; but many of the worst 
areas are modifications of this extreme type. In this area we liavo 
struck one fissure which gives a discharge of j cusec, which is more 
than the discharge of all the drains, which total nearly a mile m 
length, put together. 

In many cases, however, high coefficients are an excellent guide 
and almost always give valuable information, but they have ivt 
provided a full simple solution for all cases. In other words, it is iva 
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3hvays sufficient merely to trace loial permeahlo strata ; we must 
•ilsc trace the natural deep subsoil How beibiv we oau !m|,o. to make 
drainage fully effective at a luinimum msi. 

The fact that we have to deal with a i)ressuie i.s wluu has to be 
gra>ped, and is what makes the problem so very dnlu uir 

You cannot skim off the top wat er so to speak for i ht‘ pressure 
still remains, transmitted througli the permeable layer at, a great, 
depth and very probably througli local tlssuivs, hor ilus ov^son 
intercepting drains have been a eoinplete iailuie. rlie sul.soil water 
level and pressure rising abruptly imimMliately !)elnw tht‘ drain. 
This is because we have only cut through a nimbwateiv ])ernu‘able 
upper layer, in whioli the pressure is merely di If used. It is. in tact, 
nil a parallel with trying to reduce tlie pressuiv ip a water main liy 
upening a tap in a house. Unless you can strike tiie main, er at. 
least submain, you cannot appreciably all’eci the juvssuiv. Anutinu 
alternative would be to open hundreds of taps, /.r.. to o])eii numerous 
small drains, but in land drainage tliis would be f'xcessively rostly 
and cannot compare with finding the main natural tliainage, if 
that be possible. 

Our first work, therefore, consists in ojienii'g out tlie natural 
deep drainages, or the original nalas of tlie ileiimlcd valh'y. 

Recommendations have been made from time to time to reo^um 
the existing nalas which have silted since the canal was opened, 
and where the original nalas and depressions were along the nalnral 
drainage lines this is what must be done. \Yliat wi; liave, found, 
however, is that tYia nalas very frequently do not follriw the natural 
drainages, and that the depressions or subsidiary nalas seldom do. 
They are, in fact, nothing more than secondary superficial drainages. 
Besides, where they do follow the natural drainage, little damage lia.'» 
occurred. Where the damage occurs is wlicre the natur.ai diaiuage 
line has been filled up with silt, and a new surfa(;e drain bearing 
no relation to the natural drainage has been superficiallv ■ * 'o 
In the canal area, many of these drainages liavr l„ , i, .,p.'ue.l 
bvj the iirigatorsValong the line at,whiclu»'o»./' di|'. 
in .permeable subsoil layer {i.e., at thel’poiiit af. wliii li the subgoi 
water finds an easy outlet before becoming imprisoned under the 
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deep chofan layer), while many of the partly silted natural dn.L'iages 
have been completely blocked by banks and levelling. Whc:o. thi$ 
has been done the land is rapidly ruined, and the energy and jiionev 
expended worse than wasted. 

In other places the superficial trenches so far from actiug a, 
drains merely collect water, and at lower levels they act as supply 
channels adding to the damage instead of reducing it. 

The main work to be done, therefore, is to trace the deep iiatura] 
drainages, and open them out where possible. Where on account 
of the permeable layer being at a very great depth, as is freqiieutl} 
the case in the Godavari valley, all perennial irrigation must lx 
stopped and the canal lined. 

Subsidiary drainage will be comparatively simple, though costlv 
and this again will have to follow the natural subsidiary drainages 

Where the permeable layer is at such a depth that a drain reach 
ing down to it is out of the question, much can still be done b} 
driving down bore holes into this stratum, when the water rise; 
under pressure and can be carried away by a comparatively shallo\^ 
pipe drain at about 6 feet. The main difficulty about this is thai 
the greater the depth, the greater the cost of tracing the natural 
drainage. 

Where free drainage is prevented, and water rises to within J 
to 4 feet of the surface, damage is likely to occur. The seriousness o 
conditions will, therefore, be realized when it is stated that at leas' 
two-thirds of the area suitable for sugarcane in the Nira Left Ban! 
Canal perennial section has water within this dangerous limit 
and m many cases salt is merely kept down by constant heaw 
irrigation. 



the PKEVENTION of soil erosion (IN TEA 
ESTATES IN SOUTHERN INDIA,* 


BY 

KUDOLPli 1). ANSTK.M), M. 

Depfity 1)irect}r of Agrlcultinr, Phntiixj hishirls. 


A.T the meeting of the Board of Agriculture in Fiulia held at. 
Pusa in 1916, the subject of soil erosion was discussed, au<l it was 
resolved to bring to the notice of planters tlie fact tliat the siu'ious 
losses due to soil erosion in the planting districts, which liave (akou 
place in the past, are to a large extent preventibled 

Dr. Hope, of the Indian Tea Association, lias published an 
interesting account of the methods adopted in Java, by lueaiis of 
terraces, to prevent loss of valuable top soil in the tea districts.^ 
Here, however, the terracing is done on new land when it is opened 
iuid before the tea is planted. The problem presented on many 
estates in South India is howto stop soil erosion in old established 
tea, and a good deal of work has been done in sovenii districts 
during the last few years with the object of solving this problem 
iu a practical and economic manner. 

Two methods have been adopted Avith success. Ihe first is a 
modification of tie terracing work doiie iu Java. At (lu! time of 
pcuiring, trenches are opened along the coutonis of the dojics at 
intervals of four or five rows of tea bushes. These troiwlK'S aie 
put in with a road tracer and made 18 inches to 2 feet deejj, and m 


* A papei read at the Sixtb Indian Science CongrcHii, Btudiav , T.iti \ . 

> Proceedings of ike Board of Agriculinre in India hdd oi lo, ., w- . . - 
Hh\i'iruj days^ p. 34 , 

^ liOc. cit., p. 75, 
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them the tea prur.ings are buried, the upper layer of pruiiii ■ v 
packed so that the butts project from the ground level th* 
trench is filled up some 6 or 8 inches. The soil in the venirr 

rows of tea is then forked and manured, if necessary, and n. soiut 
cases a green dressing crop is sown on it. The fence oi imrie, 
prunings serves to catch any soil which is washed down fruit i above 
and retain it. Unfortunately the tea has in nearly all cast's boni 
planted in such a way that the lines run up and down the lii!), 
and not along the contours, but it is possible to arrange foi tlu- 
estate work, plucking and weedir.g, to be done along the ouctuius. 
i nd this gradually* helps to form natural terraces where the prupii'-fs 
have been buried. At the next pruning season, some three or tour 
years later in our case, the terraces are repaired and iinpiovoit.. 
and new ones made in the same way. This method has boei' 
found to stop soil erosion to a very marked extent, and it is 
commg much into favour on moderately steep slopes. 

The second method used is to abandon forking and cleair weed.iri' 
on very steep slopes, and to keep the soil covered all the time ly 
some selected weed. This method of dealing with steep s'upes luis 
of course met with a great deal of opposition from the cleai\ wee'Uug 
school ; but in Southern India at any rate, I am happy to say, the 
fetish of clean weeding is rapidly becommg obsolete. The cIiokt 
of evils lying between keeping a cover of weeds on steep slopes ai;"l 
allowing them to be washed by the heavy monsoon rains is largely 
in favour of the weeds. The utmost harm that the weeds car du 
to absorb moisture in the dry weather from which the tea supers ii 
little, but this cannot compare with the harm done by the cor.star.t 
loss of valuable top soil, which goes on from slopes kept clear aiMl 
forked. Any plant food which the weeds take up from the soil 
ultimately returned to it again as the weeds rot down, and returreb 
in an available form, while if the weeds are leguminous there is a 
steady accumulation of nitrogen. 

It is sometimes thought that forking prevents soil erosioiu 
but this is far from being the case. In the process a consi(^eial)le 
quantity of soil rolls down the slopes on to the roads, howevei care- 
fully the work may be done, and much of this is carried away b} 



PREVENTION OF SOIL EROSION ON IRA emaII.; 


tlic first heavy rams. Experiments cam, si mil ic i mim’ ^ll, 

(bat the erosion from a forked surface was mme ilum |v,,iu a oimlai 
surface kept clean-weeded. The 1 0;iS t)1 sol! li'iiiii a f!''; 1 ' wai'ilctl 
surkce during a certain time was 811 1!).. wliiU' li-a! ii<aM a vin,i!ar 
surface in the same time Avliieli had nHcivt'i' .* >U‘vy, l.-ikipu 
was 1,393 lb. 

The method adopted is to cstalilish mhiu' j). iiii ii ai un-d 
hv means o£ selective weeding tliat is to ni\ . tin* xmvJh ': f>'hr.s 
aiv taught to leave the particulai vood ilinsi'p .n-.* iinuor .di 
others by hand. In this way a covtu' oi a |i;;itu idio- pkiiM i.s snnp 
established on the ste^p slopes, and this is ko])t m wb' .dl the nine , 
the utmost that is done to it is to sickle it ei'd, i hbO' it nut Imm 
nmn.d the bases of the tea bushes. In. this way soil im-omop has keep 
almost entirely prevented even, on tlie stcejiest ni li.ipks. ;ipd u' the 
heavy rains the run-oh is clear instead oi beipg kid.cp with silt. 
Moreover, the weeds accumulate humus and arid bv tlicir iipnoiiiposi 


tioi> a valuable surface layer to tlio soil which is rctaim'd. 

A laimber of w^eeds are bcii'g used ior tlu‘ ])uiposr. 1 In- ulrp! 
plant is a leguminous one, wdiicli will accumulate pitiogcp. a plapt 
which does not either climb into the ten hu.slics. or iiiukc loo i.Kk k 
a mat on the ground, and one which grows mdva lew inches high. 
Such a plant is hard to find, and the ore which most l■caliy inal.bcs 
the ideal is Cassia mimosoides, L. This phirt , at eleval mrs ol l.dim 
feet and over, has a short habit of growth, brancf.irg and .sprcadii-g 
nut at the base. Its feathery sciiii-sersitive foliage allows the mm 
and .sun. to reach the soil, while at the same tiim' i.iomciirg it, fiom 
erosion. It is fairly easily oslalilished, ard, it sced.s Iih \. 
many estates it fornrs a thick cover and. has hcer Imii , ,i mo. i 
useful green dressing and soil preseivoi. 

Another leguminous weed of whicli um> lum 
Parochetvs communis, Hamil. a plant with.a .bwor-hivo^ bi n 
but it is not easy to establish over big ai^-as c,i.c. n 
it dies down to the creeping rhizome in the h<U at i ^ ^ 

When a suitable leguminous plant caiumt 

established', advantage is taken of the pre^>eiMi n ^ 
these are encouraged and established. Amni ^ 
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mentioned Oxalis cornicuhtay L., which is very easily establislv uliind 
which forms a dense short cover easily controlled. Many huiMhcds 
of acres of steep land are now under this weed, and the tea has floeid- 
edly benefited and the soil erosion under Oxalis is practicallv -jl. 
No harm whatever has been done to the tea ; yields have been iniiiu- 
tained and in fact have increased, and in tbe hot weather the elhct 
on the tea is very slight. 

Any weed has been considered better than none at all on steep 
slopes, and when the above-mentioned cannot be established, 
has been made of the following plants, either by themselves or 
mixed : Cotula australis, Hork. ; Gardaniine hirsuta, L. ; Galinsojja 
parvifiora, Cav. ; and Laurenherghia hirsiday W. & A. 

The intelligent use of weeds has gone far to overcome a f<nm 
of soil erosion which has in the past caused a great loss of soil aiul 
done a lot of damage in some parts of the tea districts of Txavaucoiv. 
Here the land is very steep and the soil is of such a loose textuiv 
that in the dry weather the angle of repose may be exceeded, ml 
at the least touch the top soil comes sliding down. Wind tneii. 
sets it moving and the plucking coolies passing through the fie](h 
send the soil tumbling down the slopes on to the roads. The loss of 
surface soil in such places has been enormous and very rapid, an.d tlie 
ridges are in some places almost entirely denuded of smface soil. 

On such soils the maintenance of a permanent crop of selected 
weeds bas gone far to stop this loss and solve tbe soil erosion problem, 
which has always been recognized by the planters as a serious and 
important one. 






FURIHEIR EXPERIMENTS AND 1MPH()VEM1']NT.S 
IN THE METHOD OP PLANTING SI'GAH- 
CANB AND FURTHER STUDY OF 
THE 'kjSITIOX OF SEED IN' 

THE GROTLND WHILE 
PLANTING* 


i:v 

M. L. KUI.KAHXl, 

Achitff Dep^fy of Affi iriAhur. Soufhrrt> Honihny l*n m 

As promised in the couoludiiig portion, of my prolimiiuirv 
paperd read at the last meeting of this Congress field at. l^almiv, on 
the single eye -bud method of planting sugareane witli I lie eyi'-lnnl 
planed upwards, I give to-chiv the results of outtnin as obtained 
by that method, and compare them with other improved methods. 
As stated in last year’s paper, the comparative experiments were 
tried on the Dharwar Farm which is not quite a typical place for 
^^ugarcane. Here, owing to the peculiar con<litions oi soil and water, 
die Brix reading of the cane never w'eiit abovi* 14 per cent, in 
the different methods of cultivation. Honce^, in comparing tie 
outturns, only the weight of cane is taken and not the 
^ugar). 

* A paper read at the Sixth Indian Science Con^^re-p, Uimiimy, .tniiiu.y COR. 

A9ric>i}fHral Joicrnol of India, Special Indian HHc-n< c T -at:--* Na-uGcr, IHls, 
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The following is the statement of outturn of sugarcane undor 
the two methods of planting 
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1 

Single eye-budj 1 

901 

' 833 

S2 

1//9 

H13 

4,325 


point up- 

: wards. 



i 





2 

Three eye-buds, 

1 

’ 1,002 

511 1 

50 

889 

782 

3,360 


1 points side- 


i 






ways. 


* One guniha — an acre. 
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Percentage of germina- 
tion 

Number of plants finally 
kept, including mother 
and tiller plants 

Number of canes 
harvested 



Weight of canes 
harvested 

Average weight of cane 

n 


j 




lb. 

lb. 

1 

Single eye-bud, 1 
point up- 

wards. 

27.030 24,990 

82 

32,370 ■ 25,290 

129,750 

5'1 57*8 tons, 

2 

Three eye buds, 
points side- 
ways. 

30.0G0 15,330 

50 

26,670 23.460 

100,980 

4-3 


The Brix reading in both the methods, as said above, was only 
14-2. With this reading, the outturn of gar obtained was in - 

lb. 

(1) Single eye-biid,* point upwards i ... ... ... 12,570 

(2) Three eye-buds, points sideways ... ... ... 9,66() 

Had the Brix been 18 or 19 per cent., as in the typical sugarcane 
tracts, the yield of gar would have been— 

lb, 

(1) Single eye-bud, point upwards ... ... ... 16,350 

(2) Three eye-buda, points sideways ... ... 12,725 













experiments and improvements I\- ?t sVTtv 

■ lI.AMINi, -^ri.AKi'AXK 79;! 


From the above statement it \vil] 
iiiigle-eye-biid planting with the point, up, vans, rli'r ^u, 

lias been about 25 per eent. more. Tiii , highn: ,, nt 5 - ' • n^ 

due to the position of eyes while planting i,ls i p | , j'. 
removal of tillers as previously described. 

Plate XXVIII is a view of last year's cane cvun v. ;']' .b-.r;,. 
eye-bud (point upwards) at the time of harvest . 

Further erperiments on a larger scale are being carritsl mn. 
the Canal Farm at Gokak. 

There are, howev^j^ certain dkvlvantagos m the meilunl de- 
scribed above. The s(5rit being too small and exposed on. both sides 
close to the bud, the plants dev^eloped from these buds, thoiigli 
quicker in germination than the side-bud planting, look sojuowlmi 
unhealthy during the first month till a small dose of ainiiionniin 
sulphate is given as a top-dressing, as will be seen iu Plat e. \X1X. 
fig. 1 . When the top-dressing is given, the crop, though wu'ak belmv. 
begins to grow as luxuriantly as crops under other met hods. 
(Plate XXIX, fig. 2.) 

A further improvement was made in the method of planting. 
Setts with three eyes were taketi, as is the usual prac-t ice, and (Iw 
middle eye was removed by a knife ; the sett was then phnted with the 
remaining two eyes upwards. 

Plate XXX shows the side view of the resulting crop iu its early 


stage. 

To get the maximum number of canes in the mctluxl of “ two 
eyes up,” the setts arc planted at 2V to 3' apart, and thedistamut 
between two setts is about 6 ". This gives about 25,(K)() canes p(tr 
acre at harvest time. It is expected that the yield of the two-eyes- 
up method will be better than that of the single-eye- up of last ye-iir, 
the former removing the defect of the small exposed >;ctt and 
tetaiumg the advantage of position of seed. The re, suits will bf 


available next year. 

As stated in last year’s paper, the uniform cro]) of 
l^y the single-eye “bud method with all the eyor-. 0 ’ 
suggested, with regard to the cause of line venue v, 
in ordinarily sown field crops and the non-geimii!ai i"n 


upwards 
i;i tlie jiiauts 
o\'cn o! some 
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((f the good seeds, that these differences nray be partly due . , i],,, 
position in which the seeds fall in the ground while sowing. 
ingly, last year, further tests of different kinds of seeds in <i.JiTent 
positions were made. 

In the case of maize, seeds planted with the points upwards 
germinated last, and produced weak seedlings ; while seeds planted 
with the points downwards and sideways produced healthier plants. 



Point Point 

up-down-side-3ide. side-side-down-up. 

Pot test with maize seed, 


Field tests made this year on leguminous crops {mz.y sauu-heiiip 
jack beans) and cotton, show that the plants produced from seecl> 
planted with the points downwards or sideways are better tliai 
those coining from seeds with the points upwards. The result^ 
obtained in all these crops are uniform. (Plate XXXI.) 

The observations made in the field experiments carried on during 
the current year, where seeds naturally fall deeper in the ground thai 
in pots, showed that, as in the case of cotton described last year, th( 
seed oo«at was freed in certain plants from the plumule, beton 
appearing above ground, by the weight of the soil through which it 
had to force itself up. However, great variations were seen in the 
young plants in a field crop, some germinating early with health} 
cotyledons and some coming up late with sickly seedlings thougl. 
sown at the same time and under similar conditions. This induce'^ 






And improvements in planting sroAllr vX. -w 

writer to examine carefully both the lieu 1 thy uiul . as pi i .- . 
aud it was found that, in the case of healtliy plants, tlie ivclirif uu.; 
the plumule form a straight line, the former going straight diwu Aim 
the latter coming straight up. In the weak and late si‘edlii'g> 
radicle and plumule go in zigzag ways. 

This is partly due to the improper position of the seed in thr 
around, and partly due to the weight of the soil over ami uressiui* 

^ ■ k ■ 

bv the side which may interfere with the seedlings. Thus tlu' jilants 
which receive a check in some way or otlier while germinating 
remain weak for ever/and their growth is birther olieeked by ike 
neighbouring plants , which make a healthy start from thr 
beginning. 

The following photograph gives an idea of the root systnu ol 
the healthy and weak seedlings of cotton in tlieir (^,arly stage. 



To know exactly the root system of cotton plants coming Irom 
ditiercnt positions of seed, a test was made in pots, and the ]> an 
with their root systems are shown in Plate XXXll. ^ 

The root system of the seedlings, and the couseciumit le.; ^ 
or weak appearance of the cotyledons, suggests that tL > ^ 
of plants in crops in which seedlings are transplai't* < • • ^ ^ 

lies, brinials, tobacco and many other vegtitalT- ■< •• , i 

may be due to the improper position m wbicU tn. 
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in the ground while transplanting. Similarly, the unevenn; .ss in 
the growth of several of our cultivated fruit and other trees, and 
the naturally-grown timber and other forest trees, may be dae to 
the different positions of seeds in which they are planted or fall of 
themselves. 

Experiments on these points seem necessary. 


Conclusions. 

(a) The position of seed while sowing ^ planting is one ainuiig 

many other causes by which unevenness in plants k 
produced in ordinarily sown field crops, and also of 
the occurrence of non-germination of even some of tlie 
good seeds. 

(b) It is possible to put the seeds in a proper position in 

such crops only, whose seeds or setts are dibbled or 
planted by hand. 

(c) In the case of sugarcane, an absolutely uniform croj) 

can be obtained by planting the setts witli eyes up\vai‘ds 
and by the removal of tillers. 
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CO-OPEKATIVE MAHK K Tl X( 


H. CALVERT, I.C.s,, 

Registrar, Co-operative i^oeidies. V^nnh. 

In a country so predominantly agricultural as India, tin' tiiosl. 
vital question is not for wliiclr crops tlie climate and soil are most 
suitable, but wMcL, crops will yield the highest net return to the 
cultivator. The answer to the first question i.s to be fotind in the 
science of modern agriculture, and dillercnt agricultural dcpait- 
inents throughout the comrtry are trying to discover it. 'I'hc second 
question is a problem b practical rural economics and there is as yet 
no school of practical rural economics in Luba. AVlieii communi- 
cations were iU-developed and the prime object of the cultivator was 
to grow food for hbiself and his family, and a surplus to meet tlieir 
other needs, marketing was simple. The surplus was so d to le 
nearest buyer who paid probably the least he » f 
wo-old take. As communications have improved, ic " 

ktve become less dependent upon the loca inarT ., ^ 

become possible to grow tea, coffee, jute, i;':' 

e.xport. Where this is the case there is '“i ciic} i ^ ^ 

the capitalization of agriculture, as exemplified by t to 
or towards dependence upon powerful mu i ^ r 

cidtivator is not b a position to study the reiiune 


* Reproduced from 


the Bmboy 
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markets, and his o>vii output is too small to permit of Ms eml./ king 
on commercial transactions. So long as lie grows staple crops, can 
wittout much difficulty secure something approaching a fair price. 
Wheat, for instance, being a world crop, its price is deteriniiK d at 
the big secondary markets, of which Liverpool is the moat iii port- 
ant. Buyers in India can calculate easily the highest price tk y can 
offer so as to leave a margin of profit, and competition secinvs t(j 
the producer something not far removed from this. Where, however, 
the crop is a specialty, namely, one for which there is no regular 
market quotation, the producer is at the mercy of the middleman. 

If the specialty be not rapidly perishable,^ the producer may. he 
able to hold out for a good price ; if it be perishable, such as fruit, 
vegetables, etc., he is practically helpless, single-handed. The 
production of specialties is thus dependent on the system of market- 
ing, and it is probably defective organization for marketing tlaai 
accounts, in part, for the small outturn of high paying specialties 
and the devotion of so large an area to less paying staple crops, such 
as wheat. 

Speaking very generally, Indian agriculturists are poor because 
they are trying, to maintam by extensive cultivation a population 
more than sufficient for the most intensive system ; as Professor 
Slater has pointed out, the rural worker is unemployed for a large 
portion of the time. In England, one man may look after a farm 
of 70 acres, and three would work one of 125. In this countiy. 
there would probably be from four to nine on the first, and ten or 
twelve on the second. In dealing with Indian problems, it is unwise 
to generalize, and in dealing with questions of Indian poverty it is 
impossible to account for all the facts by a few causes ; but there are 
grounds for believing that unless the excess rural population can 
be occupied in industries, tho hope for agricultural prosperity must 
lie in the evolution of a highly intensive system of cultivation which 
will fully employ and fully repay all the labour available. If the 
outturn of the present kinds of crops in the Punjab were rai^^ed 
to the English average, it could not suffice to feed the people on the 
English scale. The land, in short, under the present crops will not 
support the people under an improved dietary. The problem of 
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T;*!' 

Buing^e standard of food is thus n„t ,n u„y,rovm,. 

the outturn of existing crops, as of fV(»ivlna tvui.su,. v s^sto^v 
of intensive agriculture and of selotru^ct ,vtps ilui wi’l 
to this method. Thus both pioducei: cr o 

concerned in the question of growing spotiuiu. s. .i; i 
of specialties is largely dependent on the \it ( t 

latter problem is deserving of wide attention and ihvv, ^ 

^h>w, as Mr, Keatinge has pointed out in his ' i . , 
ill the Bombay Deccan,” “the marketing oriiaui/:uii»ii i, 
defective and we can gnly look to the co-operative spirit .'' WUnr 
prices are indefinite, the cultivator requires an organi/,atiun tu 
protect his interests and to secure for liirn all the advantages 
his crops can earn ; and whatever a cultivator nupiires in the 
way of organization the co-operative method mw usiiallv l>est 
supply. 

Co-operative marketing requires more careful ovgamzatnm and 
more expert guidance than the more simple forms of r.o-o]H‘railvi‘ 
activity, such as supply and credit ; it calls for mon‘ (lisr,i]iliue 
amongst the members and not infrequently for a considerable ouday 
of capital. To ensure success, careful preliminary study is reipiircd, 
and, accordingly, a work which describes in tnuch detail one of the 
best known examples of co-operative organization for marketing 
is most welcome. In his “ Co-operative ]\Iarketing,”‘ Mr. Ciimbei- 
land has successfully attempted to draw an accurate picture of the 
actual operations of the series of organizations tiiat form the distri- 
buting system of the California citrus-growers, 'fhe subject has 
already been dealt with in somewhat less detail in Mr, Powell s Co- 
operation in Agriculture,” but there is room for this more elaborate 
account, in view of the vast importance of creating a comprehensi\c, 
system of distribution that shall be at on(;c efficient and uheap. 
When the public buys food it is paying the nmjdleineu and refmhi. 
as much to supply it as it is paying the cultivators to produce u ; Mir. 
consumer gets too little for his money and cannot ah<»rd to i.C; mno., 
demand is thus restricted and greater supply is di.'i! 1 hen 

* “ Co.operative Marketing)” by W. ( 'iinlif'il'Ui'l. 

Koonomica, University of Minnesota. 
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is at present much grumbling against high prices which sho^' 1 
directed against hi^ charges for distribution. The expi\ moh 
high profits ” is avoided, as it is doubtful if the Indian middk?ueii 
get such profits as some people think, owing to their defcotive 
methods and lack of proper organization. Somehow, the sighi (>{ 
an Indian middleman or retailer poring over books on markL^tiug 
or studying prices in different towns and the cost of sending goods 
there is not common. The average member of this class could not 
read the books or understand the railway tariff, and his educated 
son becomes a pleader instead of an expert distributer. Marketing 
efficiency requires specialized skill, extensive mformation, and wide 
knowledge. The expert potato -grower, the owner of a fruit gardoji, 
or the industrious market-gardener around the big towns is usually 
profoundly ignorant of the general market situation. If he wants to 
know the price of a thing he will enquire from some one seeking to 
buy or from a friend who has just sold ; if he were told that he could 
get a better price at some distant town he would not know how to 
dispose of his crops there. He pours his produce into the nearest 
market which for him is not unseldom the worst. Of the advantages 
of warehousing, storage for a better price, preservation to last over 
a glut, etc., he knows but little. Of grading in order to secure a higher 
price for better produce he has little idea. The result is all round 
inferiority and waste . A cultivator is not likely to expend much effort 
on growing finer vegetables or better fruit, or on breeding a higher class 
of poultry, unless he is reasonably assured of an extra reward over and 
above what his less enterprising neighbour receives. In the Punjab, 
there was at first considerable difficulty experienced in getting a 
higher price for long staple American cotton. The Agricultural 
Department first started the auction system, and now co-operative 
sale societies are being formed to hold auctions. At the first co- 
operative sales held #this season, the staff graded the cotton under 
the guidance of agricultural experts and the resulting classes were 
auctioned sepai^tely, and the prices obtained varied with the purity 
of the cotton. The result is that cultivators are prepared to uproot 
from their fields any desi cotton plants that have got mixed up with 
the American variety. Until the American type obtained a higher 
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pi:oe than the old short staple varioty, ( ultivatuis hcMMifil t.i m\)\v 
it : now the difficulty is to supply sulluiciu ;iuiv see.l i.. imr! ilie 
demand. 

The lack of proper marketing organizaTi(.i'. nnv illus- 

trated by reference to Punjab oranges. 'Ihe pii vliT.' • in . 
orange known as “ malta,” but there is no aitempi in jy , ... • 

market on a modern system. There is no grading, ani! ii.-i . , i ; 
is no inducement to the growers to look after their tiioes. lu-ui i' an.i 
manure them, and improve the fruit. There is little attempt t o timl 
a wider market, and hence the production is far smaller tlian it .‘should 
be. The garden-owners usually sell the crop on the troe.s to a l on- 
tractor and seem quite satisfied, with the ])ri('e. Theie is jirao 
tically no attempt to store, though the orai'ge being luird-skinned 
keeps well, and the whole produce is thrown into the towns as it 
ripens. What the industry might develop into, if thoroughly well 
organized on the lines of the California Cotton Crowers Association, 
can only be guessed. One very important advantage to be obtained 
from an efficient system of co-operative marketing is tlie reeonc.i- 
hation of the two factors mentioned at the beginning of tliis art icle. 
For the crop for which the climate and soil are most suitalrle rrill 
tend to pay the cultivator the highest iettirn if he can .%'cure a full 
price of it. The adoption of business principle.s in agiiciiltnrc will 
relieve the cultivator of the necessity of growing food, (or liis family 
on soil that is better adapted to something else. Me will be able to 
concentrate on the most profitable crop and to l.iiy h.s fond rom 
lands better adapted to grow it. In a country o) small In.l, lings 
this is of great importance. The average Pimjali peasant i.s ponr 
on eight acres, the Californian fiuit-grower is pro.speroiis on iftecn. 
Th,e former grows a variety of crops, some to lat, sonti to s( , 
for his cattle, and some, like hemp, for the necits ii us m > 
He is expert in the growing of tione. The e.vpert .^r-t-gniwi . m 
develop a high technical skffi. The problems '' ' 

tion, fertffization, protection from pests, 
etc, of a single crop are many but 

same , problems for a series o crops^ iateUigeut 

h,i^y trained may hope to cope ^ 
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cultivator should be able to acquire a sound practical knovl igg 
of the former. High technical skill warrants the investme of 
considerable capital, and the cost of cultivating an acre of oiv -ges 
varies from Rs. 260 to Rs. 600 a year. Obviously, with so iaiicj] 
at stake and so much to recover, the problem of sale is of far gv.-iier 
importance than it is in the case of a staple crop of which the cu.^int 
price in the chief markets is always easily ascertainable. The price 
of wheat being more or less fixed by factors independent of the 
cultivator, the latter has to seek increased profit by increasing his 
production without an equal increase in cost. But in the case of a 
8pe:dalty the price obtained is largely dependent on the methods 
of marketing. If the middlemen will serve the producer honestly 
and well, the latter is not likely to combine, but experience sho\?s 
that if the producer desires to be served honestly and well he must 
serve himself, in other words, he must co-operate, and if he once 
decides to co-operate, he will gradually gain all the advantages 
which large-scale efficient organization can give. Of the form of 
the organization that has grown up in California it is unnecessary 
to give details. It follows closely co-operative principles as practised 
elsewhere. The ' one man one vote ' rule is modified to meet the 
circumstance that one man may have a five-acre orchard and another 
one of 100 acres, and votes vary with the acreage under fruit. 
Further, membership goes with the orchard and not with its owner. 
Thus a member who sells his orchard ceases to be a member. The 
object is to serve the growers at the actual cost of the service, and 
no profits are sought to be made ; the “ dividend malady ’’ is thus 
avoided. 

The actual results of the co-operative organization have been 
remarkable. The cost of packing has been reduced so that some- 
thing approaching ten crores of rupees has been saved to the pro* 
ducer in twelve years ; by the exercise of organized bargaining, 
railway rates have been reduced, resulting in a saving of fifty lakhs 
of rupees a year ; commission on sales has been reduced from 7 or 
10 per cent, to the actual cost of 3 per cent, ; losses from failure to 
recover the sale money have been eliminated. Where the individual 
grower is unable to afford the time, trouble, and expense involved 
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son 


in presenting a claim for damage m transit agamsi railway ov 
transport company, the big orgauizatitm d(*r^ it for luin with ease 
and success, and railway servants have learned m <..u!istnpiei!ei‘ to 
handle the goods with greater care. A f\n:i]irv givat inlvanragt' 
resulted from the considerable improvement m cuh inj nLiII whieli 
the organization has encouraged. It has been p^>^^ible to seeuie. 
expert investigation into the various dithe.ulties and ft> make tin' 


results kno^ to the growers ; great success lias been attained in 
eliminating waste due to delay ; the causes being discovered, the 
members have been enjoined to avoid the mistakes responsible fm 
this source of loss. Xhe biggest task was to find new markets to 
permit of enhanced production and to supply them so as to secure a 
good price without frightening the consumer : tliis was in some 
ways the most difficult of all, but careful study and imllee.tion .d 
information solved it. For detailed descriptions of tlie methods 
adopted to secure these results, the reader is referred to Dr. (Mrn- 
berland's book. The essential element is organi/ntiou on co-opei- 
ative lines, and no one acquainted with conditions in this country 
will be prepared to doubt that extremely valuable t(^sults await, 
weU-dirccted effort here. The field is immense, but, e.omparatively 
speaking it is empty of workers. The commercial and trading 
classes show little capacity for organization. 'I'heir methods are 
as backward in their own business as are those of the cultivator 
in his We have thousands of pleaders, but no expert market organ- 
izer. hundreds of books on Indian law, but hanllv a dozim of aiiy 
merit on ruml economics. We arc toll that fathers ran Imd no 
employment for their graduate sons, while ttmuerons tar-tors produe^ 
iug poverty and disease lie around neglected, lo all uifh 
Sure to rLd and the desire to help India, we ran commend 
Dr. Cumberland’s “ Co-operative Marketing as a stm y m o, 
practical promotion of prosperity by methods open to al . 
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By 

HAROLD TL MANN, D. Sc., 

Offg. Director of Agriculfure, Bombay, 

The canal areas in the Deccan have features of intense import- 
ance to co-operators in Western India as well as to aU others who 
have an interest in the economic development of the country. Some 
of these, so far as I can judge, are unexpected, but the possibility 
of their being repeated in future similar conditions makes their 
study worth while at the present moment. 

The greater irrigation canals of the Deccan are four, and their 
relative characters are as follows. I have, in each case, in order to 
compare the size, indicated the area of '' four months’ crops ” which 
they are calculated to be able to support 

(1) The Gokak Canal, which cost 19 lakhs of rupees, and is 
capable of givmg water for 10,000 acres of four months’ crops. 

(2) The Mutha Canal, opened in 1873-78, which cost 115 lakhs 
of rupees, and is capable of giving water for 49,000 acres of four 
months’ crops. (As this canal also provides the water-supply for 
Poona, neither the cost nor the area is comparable with the 
others.) 

(3) The Nira Caijal, opened in 1884, costing 99 lakhs of rupees, 
and capable of irrigating about 100,000 acres of four months’ 
crops. 

(4) The Godavari Canal, recently opened, and capable of 
irrigating about 57,000 acres of four months’ crops. 

* Reproduced from the Poona Agrieulturd Cdlegt Magazine, April 1919. 

( 80i ) 
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All these lie in tracts of very small ami variaMc i niosi. 
of the character of the rain coming, ^vllcn it ruuu . in ]lv.\ v 
storms of short duration. Except for tlio Cokats in*:-, t].* '.liia il! 
varies from twelve inches upto akoiu lavovivii'. ii.k.- ^ua- 
annum, but is generally under twenty imlios mn,-- 
tliearea. As a result of the rainfall, the Intl-op, . , 
lands, as well as the upper portions of the slopes ar.- 
washed almost free of any fine soil, and hence aiv (.h kr, . 
positions very shallow stony lands. The drainagi^ rlmmofs aiv dw]) 
and highly scoured. On the other hand, howevor. tlii« \ allo\'s uiv 
filled with sod of good quality, whose dep'h largely depnuls on 
the narrowness and steepness of the valley as a wlmko Prin inii.s ( o 
the advent of the canals, the wells were nsnally d-ep, and irrigathno 
while it existed in favoured areas, was comparatively uiH*(>imiu.n. 
We have, therefore, in these areas, tracts of coinOry. whirli l.efore 
the construction of the canals were famine-striekcn and poor. ^vluMv 
a fairly good crop could he looked for certainly not more than 
one year in three, where the ordinary dry crops of the Demean 
were grown, where labour was superabundant and went outside 
to find work, where land was cheap and manure (as in all dry-cmp 
areas in the Deccan) little used, where the villages were small and 
poverty-stricken but fairly healthy, and where little capital or credit 
existed. 

These remarks apply to all the tracts in question. Li wliat 
follows, however, I am going to speak more particularly of the area 
covered by the Nira canal, which was not only one of the earlier 
canals, but was brought to a country where irrigat ion u-a.s a new 
thing, and where it has now existed long ei'ough to enable us to judge 
of its economic effect. I know this valley well, and I eau speak 
largely from my owu knowledge and experience, while to co-operator^ 
it has a special interest as it has been, and is. it special field for ilv 
activity of the Bombay Central Co-operative Bank. 1'';'''' 

1884, the Nira canal was opened, and the effect on, tlic do. n.. v. uc i 
is covered was almost immediate. I hate f,alciil,i.i id, 1. . ii i 
the area under sugarcane and under gardens, and. also the area 
carrying two crops a year in the Bhimthadi Taluka (where the greater 
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part of the Nira canal area is situated) at various times, and her 
are as follows 


Area under Area under Areadou’- e. 

sugarcane garden crops cropped 

Acre® 

7,9K5 

8,U)r> 

19,975 
16,665 
9,626 

* I have taken this year instead of 1900-01, as the latter was the year of one oC the 
most severe famines in the Deccan, and this rather vitiates comparison with it 

The effect of the introduction of the canal on the agriculture 
of the area was not, in the first place, a very large increase in the 
amount of sugarcane, but rather an increase in the crops the people 
had been usually gro\ting, like vegetables, and a larger use of donble- 
croppmg. In other words, it was a continuance of previous practice, 
though on a more intensive scale. But little by little it became evi- 
dent that sugarcane was capable of yielding, under irrigation, greater 
returns than such garden crops or than such double -cropping, and 
very gradually the amount of sugarcane increased. This was partly 
due to the enterprise of the people themselves, but also, in a con- 
siderable measure, to the incoming of a group of cultivators— the 
Saswad mdUs — who rented the land without any idea of purcha.sing 
it, but who were expert sugarcane growers and who knew how to 
make large amounts of money by it. 

It will be seen, however, that from a tract of intensive culti- 
vation, the ‘Nira valley canal area tended to become a land of one 
crop. Garden cultivation has declined, and the double-cropped 
area is now little greater than before the advent of the canal. That 
one crop, however, was an exceedingly valuable one and, when 
well cultivated, gave very large returns. Hence, the land capable 
of being irrigated and of growing sugarcane rose rapidly almost to 
ten times its former value. Areas, formerly saleable for Rs. 50 to 


1885-S6 

1890-91 

1895-96 

1901-02 * 

1906-06 

1910-11 


Acres 

445 

675 

2,690 

5,82a 

5,203 

6,229 


Acres 
999 
2,656 
1,423 
2, .346 
1,820 
;,246 



BCWNOMIC CONBITIONS IN SOME DKCOAX (AVX.U, AREAS SOT 

Rs. 100 per acre, became \rorth from Rs. ,i00 to Rs. soo, ahR t.l„. 
result was an enormous expansion o£ crcdif. 


This very large increase of credit was, however, fnlh' 
Intensive cultivation of whatever kind leads to a very ilonund 
[or money. In the present c^ase the demand was ovir.-mo. f<ir. 
grown in the Deccan, sugarcane needs more iloatiuL^ <‘a]Mi.d p.o' .\civ 
than almost any crop that I know. A man is eousidt'vod to h,' 
unwise who spends less than Rs. 500 per acre on a siu^lo rear's erop 
This demand for money, accompanying the n^pid rise in the priee of 
laud, caused a large number of financiers or mnnoyden.lers, who 
usually follow closely the growth of high-class crops, to set lie in ih,* 
district. It will bo seen that the presence of siioli. iinaiieiers wa r 
necessary, but, as usual, when advancing money on a crop, they lia\ << 
charged a very high rate of interest, and bargained t e act as hrokers 
for the sale of the g^t or jaggery from the cane. Dre usual rate of 
interest in the Nira valley for advances on the cane crop lias boe.n 
18 per cent., the usual brokerage rate for selling the produce, \ am 


informed, has been 8*6 per cent. 

If I may digress a little, I should like t;o call atliontion t.o l-wo 
other indirect economic results of the bringing of canal water iiit«» 
the Nira canal area. The flrstds that it allows much greater sulv 
division of the ownership of the land to take pU(Jo than would 


otherwise occur. Subdivision, to an excessive extent, is at present 
one of the great banes of Deccan agriculture. Hui' sul)divisum m 
practice, if not in theory, must stop when the ar(*.as owned are not 

worth owning. By increasing the value of the land you can niakc 
the subdivision of ownership much greater than it was before. Tlie 
second indirect result has been the creation of a feeling tliat actua y 
to work on one’s holding Is rather beneath the dignity of a laudlmlder, 
and while, before -the appearance of the canal, nearly all cultivators 
would plough and cultivate their own laud, it is now usual for a most 
all but the very small growers of sugarcane in carry on 
agricultural operations by means of labourers. Ihen- i-*. 
a greater and greater tendency to depend on labmn. 

These matters are, however, by the war. 'I Ii'' y 
Was as follows Sugarcane cultivation was found to o ca^ 
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of giving very high returns. This led to very largely increased laud 
values, and hence to greatly expanded credit. This, again, led to 
the greater concentration of effort on the one crop, namely, sugarcane, 
which was able to give the highest returns. 

Now, dependence on one crop is always a risky thing. It is 
risky because the variations in price of a single article (in this case, 
guT ox jctggsTy) may be so great as to destroy a large part of the profit, 
and the crop,- in this case, is on the land so long that there is little 
chance of a change in price being foreseen. It is also risky because, 
a siuo'Ie crop is always liable to be attacked with disease or destroyed 
by unfavourable weather conditions, and, finally, it is risky because 
land is always liable to deteriorate when grown continuously or 
frequently to one particular crop, Tlrese risks may perhaps be 
faced with equanimity if a man is using his own capital, but if he is 
paying over 20 per cent, (including the brokerage) per annum for 
the capital he is employing, and if, in addition, the capital required 
is very great indeed, the risky nature of the cultivation is muclj 
emphasized. 

In the present instance, the price has proved much more 
constant than might have been expected, though there was a time, 
about ten years ago, when it fell almost to the cost of production. 
The crop also has been, on the whole, very reliable, and the diseases 
which have ruined the crop in many other places have not done fatal 
damage in the Nira valley. The land has, however, in many places 
deteriorated badly, and this deterioration is, if my information is 
correct, still going on. 

In an area of arid laud, brought under irrigation, there is always 
a tendency for an accumulation of salt to take place on the surface of 
the land, unless drainage is particularly good. And this is parti- 
cularly the case if the irrigation is intensive, and if the subsoil, 
formerly dry, becomes filled up with seepage from the canal or from 
the irrigated fields. Now, with the increase of sugarcane cultivatioa, 
the irrigation became more and more intensive, little attention was 
paid to drainage either by the canal authorities or by the people, 
the subsoil became more and more filled with water, and the land 
became more and more injuriously affected by salt. In many cases. 




jte salt increased so mucK tlia ttlio laivl \voi>f <mr nf , wjx ,ii,*p 
Over five thousand acres of formerly cultivated luvl nvA^v lUr 
valley is now useless. Bufcj iir many oases, oveti wlLoro i]i,- aMiomii 

gf salt is not sufficient to cause crops to fail, it l eoniu,-. .^,>,1 

more difficult to obtain a first-class crop, muo' ac.ii iiinrr » M-t' 
is required for the purpose and, heu.ce. the alreadv vcvv hiuii oi.- < of 
cultivation tends constantly to increase, ('losely e(>!uuM:to(i wh u ihi. 
matter, too, is another factor which has had, I l^elif^vtu a wt v r. n 
hbmic effect. The rise in the subsoil water has made tlie riLuaJ ^iv.l 
mihealthy, and what was formerly a district v(‘Ty free from maiuri i 
!snow one of the most, malarious in the 1 )ecc,aii. 

We have, therefore, following on the groat coiuuoitration id 
effort, capital, and water on one crop -sugarcane alarg(' in(uvase in 
credit, a large amomat of money in circulation, a large nH uni m 
capital if all went well, but a comlitiou of things ^'e1:y risky for all 
but the most financially stald.e of the sugarcane growers. A yw\ 
lack of success places them in the hands of their (iuaiuhM-.s. from 
which they can only hope to escape hy growing again the same crop. 
Ill the meantime, the expense required to get a, first-class wu]) lias 
Been getting greater and greater, and hence the chance of a man 
who once made anything but a brilliant success of any particular 
crop getting over again into financial independence has been becoming 
less and less. The charges for interest and brokerage liavm in fact, 
been so great, and the chance of the crop giving the. liighest \ iold has 
been getting less to such an extent, that it lias bi^en inen asingl\ 
difficult for a man using other than his own ca])ital to make his (uo]) 


p^y- . -1 

There has, in fact, been a tendency for the ricln^r men m the 
valley who work on their own capital, still to ' nuke go(M j)!. > 1 
though they acknowledge these to be much le.ss tlut> mm r w 
Many of the best of these, chiefly the Raswad luve < ( part^ ^ 
to the more virgin land under the trodavari cai.a . ’ 

remain, however, still do well, tend to accumulate capita anO gne 
au appearance of prosperity to the valley to an out sn i • 
larg. numb., who- are 

crop but who cannot cease growing it without acm . 
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their laud to their financiers, are, I believe, not making moiirfr, bu 
becoming poorer and poorer, and tend to be financially more iiwolvef 
every year. 

This may be a somewhat gloomy picture of a valley, whore tb 
canal has brought so much wealth, has changed a desert i^to 
garden, and has obtained so many advantages for the people, 

I do not wish to exaggerate in the matter. Sugarcane cultivatio 
will still give good returns with skilful and careful mana^emen 
But the days when these retunrs could be got while paying f( 
financial aid at the rate which has been customary are, I believe, goiv 
To make the industry pay in future will mean far more attention t. 
drainage than in the past, far more care for levelling, far more troub! 
to get the best seed, far more skill in the selection and use of mamiK 
and attempts (as for instance, by the use of the Manjri metbo 
of cultivation) to reduce largely the present cost of cultivation. 

I expect the course of events will be more or less the same o 
nearly all canals, and especially on those which devote themselves t 
the cultivation of one particular highly profitable crop. Son 
men will succeed and become rich, others and the vast majorit 
may also do well for a time until the causes I have tried to doscrit 
become operative, and they find a declining crop, which they mu; 
still cultivate, leading to hopeless financial bondage. To iutrodw 
at this stage improved credit facilities may help little, unless at tl: 
same time you bring in such agricultural improvements as will low 
the cost of production, or increase the yield, or improve the qualit; 
so that temporarily, at any rate, the return to the grower mayt 
raised to the old rate. Then, and only then, will the improved cred 
facilities become really operative, and enable the cultivators wl 
have been almost swamped, to recover their economic independence 



the position of the EUKOPKAN sL'OAK INDl'Min 

AT THE END OF 'ITIK W AU.* 


BY 


H, C. Ppim':N 0KFULl<;s. 


The production of sugar in the Europtuii eoiudrics i.s 
smaller this year than in the foregoing year, and still eoiLtuun's lU 
downward course, as the table given underneath clearly shews : 


Tuu^ of 1,000 kiU<. 


Countries of production | 

lUlS-li 

1914 15 

1915 16 

lermany 

Austria- Hungary 
France 

Kussia 

Belgium 

Ketterlands 

Sweden 

Denmark ... 

Other countriea 


*2,718,000 

1,688,3*10 

7S 1,000 
1,688,0 0 
229,000 
2X1, ICO 
137,200 
11o,7(K) 
542,8(10 

2.564.000 

1.619.000 

295.000 
1,939,0(10 

160.000 

295.000 

154.000 

1.50.000 
500,0' HI 

i,*Wi,oon 
g:is,9(Ki 
150.700 
1,667.100 
113,10(1 
242.800 
127, IKK) 
12.5.1 (iO 
.300.000 


Total 

8,161,100 

7,676,000 

.5,265,200 


Tons (f 1,000 kihs. 


Countries of production 

1916 17 

1917 18 i 

191S 19 

Oermany 

Austria-Hungary 

France 

Russia 

Relgium 

Netherlands 

Sweden 

Denmark 

Other countries 



1.500.000 

935.000 

207.000 

1.325.000 
135,00) 

266.000 
U8.U00 
il4,0()() 
250,000 

l,6(i0,(J00 
7(XI,000 
, 200,000 
1,000,000 

150.000 

200.000 
120.000 
’2I)0.()00 

I,4(Jf),(K)0 
'.HiO.OOO 
100,000 
700,000 
100.01 III 
ifu.O 0 
liiO.ioO 

■JlO.iHiO 

1 3.8(15,000 


TO'IAI- 

’"7^0,000 

4,2'».060 
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The causes of this decline are situated only for France in the 
direct consequences of the war, because in that country numetous 
sugar houses have been wrecked or damaged or dismantled to 
such an extent that out of the 206 factories existing bcfi.ue the! 
war, only 61 have been able to do work in this year, it is 
quite certain that even after the conclusion of peace a huge 
number of the idle ones will no more be rebuilt, which is to a 
great extent' due to the fact that the constructing shops in 
France have also been deprived of their machinery by tk 
invaders. 

In all the other European sugar-producing countries the indirect 
consequences of the war have occasioned the sharp decline in the 
production. In the first place, the lack of supply of foodstufia and 
fodder from overseas has stimulated the agriculture of potatoes, 
breadstuff s, oilplants and the like to the detriment of that of sugar 
beets, while also the area planted with swedes, turnips and sunilar 
hoe-crops has been greatly increased, bringing along a reduction in 
that devoted to sugar beets. 

In many instances this decrease in the area planted with beet 
has been made voluntarily by the growers, but in many other cases 
they were compelled to do so by (iovernment regulations. Except 
the necessity of cultivating direct food plants, which fetch a high 
price and for that reason present a certain attraction, other circum- 
stances co-operated to decrease the beet sowings still more. The beet 
root requhes an intensive labouring and manuring of the land am 
much care and weeding, in' order to produce a remunerative crop 
which requirements are difficult to satisfy in times of scarcity o 
people, horses, fertilizers and implements. Further, the beetroo 
is the latest crop in the year, being only ripe and saleable at a turn 
when all other crops have already been disposed of. Finally, th 
beetroot wants to ‘be pulled and hauled away within a very shor 
space of time. As soon as the beets are ripe, they have to be cartel 
off before the frost will retard or even prevent pulling and tram 
portation, and it labour is short and means of transport not adequate 
the crop may lose in quantity and in quality. All these reason 
have induced many a famrer to restrict his beet sowings as 
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is still in agceemeut with the need of pulp iui- his th. 

jequiremeuts of his xotatiou of crop.^. 

The planted area was, therefore, much smaller than m i 
^iiues; next, the output per aero of su^^ar ou 100 part suf l-eds, too, 
is less, ‘thereby decreasing the sugar crop for all tliese tlueo reasons. 
The shortage of labour and of fertilizers caused the output. i)er 
acre to be less than in other years, when every care liad betm Kestoweil 
to the growing crop. The lack of fodder for (lie cattle induced the 
farmers to cut off large pieces of root, when rcmovii'jr tlie heads aiul 
[eaves, and to keep back small beets too for cattle fooiL tiieu‘hy 
reducing still more the portion of their crop c{)mipg to i}i.o sugar 
house. Finally, many beets were used for the juanulact lire, of cotlVe 
substitutes and for alcohol, which together resulted in a serio\is 
shortness of material for the sugar productiom 


The sugar-content of the beets in the field ^vas I'ot a liigli 
as a consequence of the small amouid of tillage and uceding whu h 
had been done by the deficient labourers, and furtlu-r ilie dnlaycd 
pulling and transporting caused that small sugar-coiil(‘ul. to go 
down still more before the roots could be worked up. 'Hie lack 
of coal compelled the sugar houses to work slowly and wiili diortm: 
or longer interruptions, all circumstauccs wliieh decreas(‘d the rudn 
nient of sugar from the beets. . Fiiu^lly, Ilie slmitage of fodder 
brought along the necessity of producing as large a mokisses output 
as possible, and the price of sugar in molasses was so much Inglicr 
than that in the ready article, that the manufacturers left as murk 
sugar behind in the molasses as they possibly could aih t lKue y 
decreased the output of sugar on 100 parts of beet, lii . ii ' 
where, before the war, sugar was extracted from moasM -v t 
process was forbidden no^^^ also in order to I(a\( a' 
molasses available for cattle food as possibly could be obtauw. • 
Besides all these reasons, there m still u very a» a. o, i. 
Russia, where since the revolution the ciuulition.s | 

lad and so disturbed that it is nut char | ’ ' 
to tlieir own agab. In the part of the ar. jn ^ 

old Russia, the production of sugar has come « ^ 

to a mere 70,000, while m the other paiU . ^ 



814 


AaRICULTURAL JOURNAL OF INDIA [XlV, v. 

the crop appears to be about one-half of the former figure, lut uo 
reliable data are to be had and the figure in the list is only an approxi« 
mate one. 

On the other hand, the consumption of sugar has been gu atly 
increased, and had to be contii^ented if the nations did not waut 
to be threatened by a complete absence of that article a long tinxe 
before the advent of a new crop. The armies and mvies (con- 
sumed much more than their individual members would have douo 
if they had been allowed to remain in their quiet civilian occupa- 
tions, and further a not inconsiderable quantity of sugar was used 
as a raw material in the manufacture of explosives. 

l’'he civilian population, too, extended its sugar consiuuption. 
because of the lack of butter and fat to be smeared on bread and 
because of a great many other articles of diet having vanished from 
the bill of fare. The bad, grey and unpalatable bread had to bo 
combined with honey, jams, marmalades and the like in order l<o \x 
able to be eaten with the least possible amount of disgust, and all 
this demanded sugar and sugar again. It soon became evidojit 
that where the home production failed, the importation from abroad 
was rendered impossible either by the blockade or by the U-boai 
warfare or by bothj and where the requirements for the armies 
and navies had to be satisfied above afi, th,e consumption of tho 
civilians at home had to be greatly rationed in every Itiuopeaii 
country, while the amount of sugar put at the disposal of the indus- 
tries using sugar as a raw material was cut down in most places to 
one-fourth of that in peace times. 

At the end of the great war, at the moment of the sigiiuig of 
the armistice and of the begiiming of peace negotiations, wc see in 
Europe a bad sugar crop just ended, with very short stocks from 
the foregoing crop and very very little chance of importiug sugiU 
from overseas save foe England, France and Italy. A severe scarcity 
of su^i is to be added to the already existing shortages of fat, bread, 
• meat, coffee, tea, spices, fodder, milk, in short, of every article of 
food, and no visible way of escaping famine. 

Moreover, in various countries voices axe heard advocating the 
monopoly by Government of the sugar trade, thereby levying a 
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duty on sugar as a means to p; y oil iinorost and anion i^i ion 
of the war loans, and where a monopoly is not y^t piamn’d. a <;ivai 
iiiorease of the sugar duties is couioinplaio.l. aKo wnK a \ Vw tti 
increase the revenue of the Exchequfi, Th- o{ dotlt 

measures will certainly be a rcstriotioii oi ihr. . .. ooh.piiMii 
in the countries concerned. 

The prospects of the European sugar mdustiy atv. anvilupg 
but bri^t, and although the armistice is concluded ai'd perhaps praee 
is at last in sight, the various reasons euumeiuied abose. whub 
have co-operated to decrease the production, uill la^t still a very 
long time and will very probably keep the Ihiropeau sugar juoduc 
tion at a much lower level than it used to occupy iu tlic lia])]uei: days 
before the dreadful war. 



INCREASED YIELDS AS THE RESULT OF SWELLING 
SEEDS IN WATER. 


The following note conrniunicated by Dr. Franklin Kidd aiul 
Dr. Cyril Wegt, of the Imperial College of Science and Techuoiogy, 
is reproduced from the Journal of the Board of Agricultuir, 
VolXXV, No. Ill- 

Much interest has been aroused recently Amongst agricultuiists 
as to the possibility of obtaining increased yields from seeds which 
have been submitted to treatments in which soaking in water or in 
salt solutions plays a part. It, therefore, seems appropriate to dra^Y 
attention to this subject. 

Some 40 years ago two German agriculturists of repute, namely, 
C. Kraus ^ and E. WoUny 2 , 3 showed that increased yields 
could be obtained by swelling seeds in water. 

Their main conclusions may be summarized as follows 

(1) In order to obtain the best results the seeds must be 

swollen in the minimum amount of water necessary 
to saturate the seeds thoroughly. (If a large excess 
of water is used, the effect upon the subsequent growth 
and yield of the plants may be harmful.) 

(2) The time of immersion should be sufficiently long for the 

seeds to become fully swollen. 

(3) A subsequent redrying of the seed does not appreciably 

alter the beneficial effect of the treatment, but the 
redrying must not be carried out too rapidly. 

* KrauB, C. Untersuchungtn uber inner© WachsturnsniEachen und dertn kunEtliclje 
CeeinfluBSung. ” Wollny’s ^orschungen auf dem Gebieie der AgriluUur-j)htfsilc, I— 

• 1878-1881. 

* Wollny, £. “ Uutersuchungen nber die kunalUche BeeinflutiBung der inneren ^^ach• 

Btumsursachen, VII, Der Emfinsa des Vorquelkna des Saatgutce auf die Entwickelung uud 
Ertrage der Kulturpflanzen,” Wollny’s Forechvngen anf ditnGeUett der 

Vlll, 1886, p. m 

* Wollny, E, Saat und Pflege der landwirtEchaftlichen KuHurpfianzen.” Berlin, 

( 816 ) 
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(4) The percentage of germination is liable to bo slightly 

decreased by the treatnient. 

(5) Swelling seeds in solutions of nutrient, scilts has much 

the same effect upon yield as swelling the see<ls in 
pure water. 

(6) All the seeds tested {Le., the eliiet ooroals mh[ viirinus 

other anmials of eooroiuic importaree) gave the siuuo 
result, with the exception of winter rje. 

As the published results obtained by these agriculturists are 
accessible at only ohe or two libraries in this country, we may 
profitably record here a few of their figures. 

Table L— (After Wollny). 

Gm'pO'Tison of yields from (i) seeds sivollen hi waiar ami sonii m the moLsl 
condition, (ii) seeds swollen and redried before so winy, ami 
{Hi) mUreated seeds. 

The seeds were allowed to swell in the least possible araount of water neeebisary for n.inj>1e(e hiitumtiun 
5r36 hours (the maize lor 72 hours). Theredrj^ing process extended over 14 days, during whk h time the 
eeds were left exposed to the sun and air. 



Percentage in- 
eiuaee or Ho' 
Cl Kano in vield 
of Huedi from 
experimoijlal 
planU aa i^ora* 
paroi) witli 
that from tho 
conlroln 


j L'Q 


1 ‘27 


r 2:{ 


-i 9 


+ 
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Table I.-— (After Wollny),— 





.t 

Nuuber 

Yield from 


Perofiitage in- 




OF PLANTS 

100 PLANTS 






j 




create or de- 


a 



■ 



Average 

crea^.i ^ yieij 

of S' cds from 
experitneotal 

Kind of seed 

i 

Treatment of seed 


$ 

> 



weight 
of 100 


o 



eS 



seeds 

plants as 







Straw 

paad with 




s 

o 

Seeds 


that from the 


d 


Jbti 





controls 


Q 

‘ 

O 

< 





— 





grra. 


grm. 


Victoria peas... 

18S2 

1 Swollen, sown moist ... 

95 

84 

602 0 

201-2 


•rlO 

[ Untreated 

97 

90 

548-0 

1998 



Vetch 

1882 

f Swollen, sown moist ... 

89 

87 

414‘0 

1138 


r 7 

\ Untreated 

98 

89 

388-0 

1146 





7 Swollen, sown moist ... 

69 

62 

445-0 

1355 


•M6 

Victoria peas .. 

1883 

< Swollen, Tcdried 
(Untreated 

79 

93 

71 

83 

5110 

332-0 

1408 

952 


i :ii 



[Swollen, sown moist ■ 

99 

99 

869-0 

1545 

46-5 

i- 9 

Beans 

18S3 1 

s Swollen, redried 

100 

96 

868-0 

1459 

1 45’6 

1 9 

(Untreated 

99 

94 

798 0 

1468 

^•8 

1 



[Swollen, sown moist .. 

99 

i 60 ! 

U60-0 

1983 

2-99 

-■ s 

Winter rye ... 

1883-4 

< Swollen, redried 

95 

i 83 

1101-0 

1831 

3*17 

13 

(Untreated 

: 93 

1 '^1 

1263-0 

2314 

3-14 

. 

1 

1 

[Swollen, Bown moist ... 

1 94 

' 80 1 

497-0 

975 

2-75 

!i8 

1 

Summer rye .« i 

1884 ; 

s Swollen, redried 
(Untreated 

: 85 

89 

; 53 1 
; 78: 

559 0 
475-0 

1302 

1051 

-2-38 

2-57 



[Swollen, sown moist ... 

27 

i 27| 

12515*0 

46740 

38-9 

111 

Maize 

1 

1884 ; 

< Swollen, redried 

27 

: 26 1 

14792-0 

47577 

36‘1 

! 31 

(Untreat^ 

27 

: 271 

11274-0 

41630 

36-4 




[Swollen, sown moist ... 

96 

: 9-2 

730 0 

1282 

27-9 

i 9 

Victoria peas , 

1884 i 

< Swollen, redried ... 

(Untreated 

92 

94 

; 87 

: 87 

1 705-0 
668-0 

1310 

1184 

29-4 

28-7 

-I- 6 



[Swollen, sown moist ... 

95 

77 

381-0 

766 

47-2 

1 -i 

Beans 

1884 ; 

1 Swollen, redried 

95 

82 

402 0 

792 

51-0 

i 9 

(.Untreated 

91 ! 80 

369-0 

725 

47-7 



Table IL — (After WoUny). 


The Jumnfvl effect of soakiTig seeds in excess of water* 

In these experiments the volume of water used was ten times that of the seed. 




Number of 

Yield from 100 plants 

Kind of seed 

Treatment of the seed 

plants 
at the 

--- 

— 



harvest 

Seeds 

Straw 




grra. 

grm. 


! (Untreated ... 

78 

475 

1051 

Summer rye ... 

' 1 Soaked 

65 

359 (-24%) 

877 


'f Untreated ... 

87 

668 

1184 

Peas 

i I Soaked 

84 

546 (-18%) 

1214 


i f Untreated ... 

80 

369 

725 

Beans 

1 Soaked 

77 

264 (-28%) 

766 


Afcrago 
weight of 
100 seeds 


crm. 

25‘7 

22*7 

28'7 

27‘5 

47-7 

6i'i 



INCREASED YIELDS FROM SEEDS SWOTJ.EN TN' WATER Sli) 

From a careful analysis of fto ot iKo pl.iui s at, various 

stages of development, conclusions wore (Irarvii 
the increased yields obtained. The plants from th.' troalod sods 
grew more quickly m the first few weeks, came mio ii..wor oarllor. 
flowered for a longer period, and ripened oil more sl.,uiv ihau the 
]>laiit3 from the mitreated seeds. 

SchW and Eberhart^ have lAtor elaiiued it> .l.'.iiudi 
Ktrated that the swelling of seeds liefore sowing will,iin;iv.A^.>, ihe 
yield. The following table gives oi\o se(> nf resnlis ohtuiued ]»y 
Eberhart in a field experiment with beans. 

TXele III.— (After Rberhaii-). 

Oo't^i'pdvisQn of yield from (i) seeds swollen m mifer and .<ouyn in (hr 
moist condition, (ii) seeds swolkn md aflenmnh rtdrirti and 
(Hi) untreated seeds. 

Harvest rcsHlts. 



Number 

Weight 1 

Weight 

Average 

length 

Average 

niiinlier 

Weight 


of 

plants* 

of pods , 

of straw 

of I hi- 
st em 

nor 

plant 

i>i neoils 



grm. 

grin. 

era. 


griH- 

Untreated seeds 

■ %’0 

bfifi'n 

77(1 ■(! 

97*7.7 

119 


Seeds swollen in water previous 

96*G 

G9T-'^ 

S77<1 

mm 

,70s 

643-3 
( i 17 %) 

to sowing. 






Seeds swollen in water and re- 


677-1 

S7r)’6 

1U171 

.VO 

r.->i3 

{ : II "o) 

dried before sowing. 








* Mean of three experiments. 





The work referred to above indicates that a deluuto iucreas(! m 
yield may be obtained by swelling the seed in watiu. It is clear 
that the water factor must be taken into account in the coiisk era 
tion of any process for increasing crop production which m\e , 


^ Schleh. “ Steigemng der Emtc^rtrage durch Tmpragna i- n ^ ^ 
ze&trierten LoGtmgen von NahrsaUzen.'’ Fuhhng^ ^ LnvfJ’j. ^ ^ ^ „ 

2 Eberhart, a “ Untersuehungen uberdas \ oninclo n <i' ■ 

LVI, 1907, 159. 


,* ;t. ftlif tmi* 
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Elsewhere^ the liteiatuie dealing with this water factor is 
critically reviewed, and also that dealing with the efiect upon yield 

of the environmental conditions of the seed before harvestine 

' 6 ’ 

during storage, before sowing, and at the time of germination 

*Kidd, and West, C. “Physiological Pre-Determination: The Influence ol the 
Physiological Condition of the Seed upon the Course of Subsequent Growth and upon ,the 
Yield." Eeview of lAteratvre, Chapters I -IVf AnnaU of Applied Biology. 



THE ACTION OF MOULDS IN TUK SOIK * 


The term mould is applied to various specie's of Uingi isolat .m 
from the soil, which belong to widely seattoLvd groups, and n<» slu\r}) 
limitation is to be placed on the use of the leriu, 

The importance of the action of moulds in tlu‘ soil has been (he 
subject of investigations by Selman A. Waksmau. of the [)e]uri- 
ment of Soil Bacteriology, New Jersey Agricultural Fxpcriineut, 
Station, and he has recorded the results he obtained in pa])cr in 
Soil Science, August 1918. The question is of general iutercsi to 
agriculturists in relation to soil fertility; a resume of the ]>ai)er is 
therefore given below. 

When a group of micro-organisms is studied iu relation to soil 
fertility, the question is— What part do they play in tlie nitrogen 
changes in the soil, produced as a result of their activity ? h'uuii 
the early period of investigations on the microbial inhabitants of 
the soil, up to four or five years ago, the attention of soil bacterio- 
logists was chiefly directed to the study of bacteria, neglecting otlitu 
groups of micro-organisms to which the term moulds is applied. It 
has only been in very recent years that the great abimdaiuje of other 
micro-organisms, besides bacteria, in the soil lias bcendemonstratijd, 
and an attempt made to explain their part iu soil fertility. 

It has been definitely established that moulds, together with 
protozoa, algae, etc., are common inhabitants of tlie .soil, and form a 
large and important group of the soil flora. Hundreds rd sj^ecies (pf 
moulds have been isolated from the soil, and it has been found tli.it 
n\any mo.uids occur in different soils under different topftgrtjdic, 
climatic^ and soil conditions. The same species has br^u i.vJiicd 
from soils in different European countries and irom. vcN. m i.u'iuuk 
parts of America. New species, never (net witfi in-Jnfv, hive been 

Reproduced itom Agncultural Xews, voi. XV II!, J.5!i 
\ 621 ) 



822 


AGRICULTURAL JOURNAL OF INDIA 


[XIV. V. 


isolated from soil, serving as a proof tliat some of them at least 
typical soil organisms. 

It has also been found that moulds develop readily* in acid soils, 
and are more activeinforest and in compact poor soils, while bacteria 
predominate in loose soils rich in nutrient matter, cultivated and 
fertilized. In fact, in well cultivated lands containing relatively littb* 
humus, bacteria play a very important part, and occur in groat 
numbers, and the moulds are of minor importance ; while the upper 
layers of soil in forests, rich, in humus as they are, contain a laigi* 
number of moulds. In rainy seasons also the surface growth of 
moulds is greatly favoured ; otherwise they live and produce spores 
Itelow the surface among the vegetable residues and the living 
plant roots. It l»as been demonstrated that not only are moulds 
present in tlie soil, but that they actually live there, and produce 
mycelia, which necessitates their taking an active part in the different 
liiological transformations of the soil. 

Thus to be a1)le to interpret the part played by these organisms 
in the soil they must be studied as living organisms, which by their 
metabolic processes help in the various transformations of both 
organic and inorganic soil constituents, and in this way iirflueuce 
soil fertility.- 

The question of nitrogen fixation by moulds seeim to bo that, 
with the exception of some rather rare organisms, typical soil mould.s 
do not play any direct part in the nitrogen enrichment of soils. Nor 
has the fornratiou of nitrite or nitrate ever been demonstrated for 
any of the moulds, so that these important activities must he 
eliminated from the field of mould action. 

On the other hand, the moulds are found to play a very import- 
ant part in the disintegration of organic matter in the soil, parti- 
cularly in the first stages of decay, which is termed ammonification. 
Whatever may be the .process of formation of complex proteins by 
moulds, it is certain that ammonia is left in the medium as a waste 
product. If available carbohydrates are present, only small quan- 
tities of ammonia will be liberated by the action of bacteria and 
moulds ; but in the absence of available carbohydrates there is a large 
amount of nitrogen left in the medium by their aetion. If He 



the action of moulds 


IX TUK son 


aiiimonia is regarded asanindicatioiudtheainomu -f ,.u ^ 
decomposed by a living organism, some „f the ,u,.u!,K 
occurring in the soil are found to possess greater pouei , ri 
posing organic matter than arc possessed by bait ena, I lie Li me 
of the moulds on the nitrogenous organie matter imlie ,s„il may 1,,^ 
said to consist in the minerali/^ation of rliat material with ilie im, 
diiction of ammonia and the building up of fimgu.s proteins. The 
ammonia is used by the higher plants a.s such, or is exidize.l l,v 
uitrifying bacteria into nitrates, and so used by plants, or is ab.sorbed 
again by the niicro-organisms of the fioils. 

The moulds also play an active part in the deeomptKsitiim of 
cellulose and other carbon compounds in the soils. 'Flus is of ^rivui 
importance, since both green and animal inauiiros, aiuhdi vegetahli^ 
residues, need to be decomposed before the miucmlsaud iiifrogrn 
compounds can be brought to a condition in which they (‘aiieithiw 
bo taken up directly by, the hi^er plants, or m whifh tlirv r-.w 
undergo other transformations due to the action of oth(T groups 
of moulds or bacteria. It is stated that nearly all the simple 
and complex organic carbon compounds in the soil ean lie 
attacked by some group or oth^r of moulds, which thus play an 
important part in soil fertility. The moulds attack the earlm- 
hydrates very readily, perhaps even more readily than the haeteria. 
and they cause rapid decomposition of these compounds. Althongli 
more information is necessary, it appears certain now tliat futmv 
theories of soil fertility will have to be constructed not only fnmi 
the point of view of nitrogenous manures and fertilizers and nif rogmt 
content of the soil, but also by taking into consideration the nature 


amount of carbon compounds added to it. 

It must be kept in mind, however, that lower plant organisiii.^ 
like moulds, when present in the soil, compete with the higlier plani> 
in utilizing nitrogenous compoimds for their ^>wii growth, lb'-' 
the soil moulds may produce an unfavourable effect upon sni! 


A.lthough this cannot be denied, two factors may be 
in some degree counterbalancing the possible ii- ■ 
plants. First, an excess of ammonium salts nv iti 
tends to large losses by leaching, especially 
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conditions, the utilization, therefore, of some of these salts hy 
soil moulds may serve usefully for the conservation of some of r 
nitrogen in the soil which would otherwise be lost, 'Secondl3^ rh 
life processes of the moulds tend to the liberation of ammonia, 
to the restoring again to the soil of the nitrogen assimilated by tiLoni 
in an available form. Thus moulds, from this point of view, luav 
act in the soil as storing agents for soluble nitrogen compoui’ds ; 
and the possible injury caused by them in competing with the higlier 
plants for the available nitrogen may be more than compensated loi 
by their ability to store the nitrogen and make it afterwards slowly 
available for the plants. 

Information up to the present leads to the belief that the mould 
flora is more active in acid than in neutral or alkaline soil, aHhougli 
it does not preclude the fact that moulds are developed also in the 
latter type of soil. It is possible that some of the soil moulds are 
active in the production of acids from available carbohyd^i^tps : 
thus soil acidity may be due in some part not only to the production 
of mineral acid owing to the oxidization of minerals or added forti 
lizers, but also to the production by soil moulds of organic acids, 
such as citric and oxalic. These acids may also act upon the in- 
soluble phosphates and other minerals in the soil, and bring them 
into a soluble form available for the higher plants. 

One other point with regard to moulds is worth noting. Flan! 
pathologists know that a soil may become sick *’ with respect to a 
particular crop, due to the fact that continuous cultivation of one 
crop on the same soil has caused that soil to become infested with 
large numbers of organisms pathogenic to that particular crop. 
Parasitic moulds of this type have, however, been isolated from 
virgin soils, or from soils on which the crop they parasitized has 
never been grown. Further investigations are needed as to how 
far the soil may hi considered a possible medium for nonrisliicg 
moulds likely to prove dangerously parasitic. 



BOARD QF AGRICULTURE IN INDIA, 


The Eleventh Meeting o£ the Board will ho lirld at hnsa ioMh 
he\ Ijit, to t.he 6th Decemher, 1919, wlieo tiu‘ foiinwin^ suhjrri^ 
™ be iisoussed 

L Programmes of work of the Imperial l)e])aiiim*m, ui Agn 
culture and of the Director and Hminiohigist . 
Muktesar. 

11. Programmes of work of the Provincial Agricultural ai'<! 
Veterinary Departments and of Native, Status Di'pari 
ments of Agriculture. 

HI. The necessity for investigatioti iiUu the cunditiiius i<i 
nitrogen fixation in Indian soils. 

iV. Whether there is any danger of rcdueii^g tlie level ul imi 
lity of Indian soils by the growing ol liigh yielding 
varieties of crops and the adopti(in oi iiilensi\ e nu'tlmds 
. of cultivation, without, at the same t ime, providing un 
increased supply of manurial constituents. II luo^ 
this dnnger can best be met. 

V. The possibility of improving («) forecasts, (f>) linal stai ist.i< 
of areas and yields of crops in India with spe<ua! icln 
ence to the recommendations in (haptor X\ll ol fl'c 
• Cotton Committee’s Report. 

VI. Whether it would not he to the ad.vantage "1 1. 

culture that village panchayot^ should. ! ; "t’ 'Oil, 

where this has not already been done. t'= aiiaks 

and to initiate land aci^uisitioii proceedings for t o 
( 825 ) 
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purpose of constructing and maintaining agricuiUita! 
roads, drainage and irrigation works, and the improve- 
ment of scattered holdings, and that the necessiiy of 
creating village powcAa«/afe for these purposes, where 
they do not already exist, should be impressed upon 
Local Governments. 

VII . Whether the Agricultural Department should not undertake 

the writing of books of the following types : 

(a) Story books idealizing agriculture and rural life 

generally ; 

(b) Popular bulletins describmg improved methods 

of agricrdture ; and 

3) School Readers containing lessons on subjects 
pertaining to agriculture, in order to interest 
literate Indian cultivators in their life’s work 
and to assist in the improvement of rural 
education. 

VIII. In view of the fact that' the poor acreage outturns obtained 

in India are to a considerable extent due to the use of 
inferior tillage implements, what steps, if any, should 
be taken to encourage the manufacture of improved 
implements in this country on a large scale. 

IX. The importance of conserving such natural sources of 
manure as oilcakes, bones and fish for use in the comitry. 
What practical measures can be adopted to attain to 
this end 1 

X. The preparation for famine conditions so far as the Agri- 
cultural Department is concerned. Can any steps be 
taken in advance to meet famine conditions which may 
occur in the future ? Can any measures be adopted to 
prevent' good strains of crops going out of existence m 
famine years 1 

XL Whether any special measures are necessary with regard 
to the initiation or control of extensive expennieuts 
with agricultural power machinery, with special refer- 
ence to motor ploughs and tractors. 



XII. 

A complete review and discussion (,f the ]u n; i rm 

t'Xperi- 
a Conn 


mental plots at Pusa which were laid d<o,\n ].\- 
mittee of the Board cd Agi.hult mv m leos, 

XIII. 

Whether it is necessary to r Me o . . , 

sUt tol;s 


made by the Board of Agriculi iU • . = im.; m,.,- . 


ment should not restrict the expori <>i Cane: liia 
demand abroad. 

! .*!<' Ill 

XIV. 

The improvement of cotton nuiikotit-g m* Indi.j 

wjih 


special reference to the recomirn'chu urns nj ilu- 
Cotton Committee, paragraph 233. 

♦ 

♦ * 

WHEAT yields In THE UNITED PROVINCES. 

Indian 


The season which has just passed has not, been a wry j^oud 
one for wheat. Some of it was so\m\ late and inucli depended nn 
the absence of hot west winds during the growing period. I’ufortii- 
iiately, there were a few days of liot wijid at the beginning of I^Iareli 
which damaged the backward crop and took several mauiids oil the 
yield. In consequence of this the outturns at the farins of the 
Agricultural Department have on tire wliole not Ikmui liigli and 
arc lower than those of the past two seasons. Ihit in soun^ e,as(^s 
very high yields have been obtained even in this year, and 1 pro])us(* 
to describe the method of cultivation bdlowed so tluit otliers who 
read this Journal may be induced to try it. If tliey do, perliajis 
they will themselves w^ite aud describe their expeihauu-s. 

The department have been ei>.deavouring to introduce the 
sowing of cane in shallow trenches, as promising tlie ]>est and most 
certain results with improved varieties, both as regards germmat imi 
aud yield and sugar. Under this system, a treiich two feet \sidc 
and six inches deep is dug : the earth in the trench so made )s 
then dug with kasis ” to a further depth of bine inches aiul flic 
available manure applied. Though somewhat more expeu'hf Ui-ui 
sow'ing on the flat, yet later on it saves much laboiu .oji. Monbli 
iu earthing up the crop. It is essential for thiel t!< ^ wlucli 
will otherwise faU down in the monsoon ami th.,‘ ^•alnc of ilm cajie 
greatly deteriorate. 
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It had been noted in previous years that this method of . ulti- 
vating the land had a surprising effect on the succeeding lieat 
crop. It was more marked than usual on this yearns crop. The 
land so cultivated had retained, except where the rams comph tely 
failed, sufficient moisture for sowing without irrigation, thouj^li hi 
the neighbouring fields a palewa ’’ had often to be given before 
sowing. Good cultivators in these provinces are fully aware of the 
advantages of sowing on moisture, and make every effort to retain 
it even in canal-irrigated tracts. 

At the Shahjahanpur farm the wheat on land which had hm\ 
trenched the year before stood out above the .crops of the neighbour- 
ing fields, though they too had been sown on natural moisture and 
on cane land which had received the same amount of manure but 
had not been trenched. The yields were excellent. At the Bijauria 
farm, Bareilly District, there was a block of wheat on six acres of such 
land. Up to March it was the finest wheat I had seen in India, 
and the Superintendent of the farm was confident that the yield 
would be well over 40 maunds per acre. Unfortunately part of it 
fell down with the Jieavy winds in March, and rats damaged the 
fallen ears. When threshed the average was just under 37 maunds. 
At the Shahjahanpur farm, the average yield of 3^ acres was much 
about the same, viz,^ 36 maunds. This land had received no manure 
other than which had been applied to the previous cane crop, and 
was at the ordinary rate given to cane. The first of these crops was 
irrigated once only, that at Shahjahanpur twice. It would seem 
from this that quite apart from the advantages to the cane, this 
system of trenching will pay for itself in the next wheat crop. The 
cost of the operation is about Bs. 15 per acre, and considering tliat a 
good crop of improved cane will yield produce worth Rs. 350 to 
Rs. 450 per acre and that wheat is now selling somewhere ahout 
Rs. 5 per mauud, tKe outlay is not excessive and the system should 
be worth trial in those districts where cane and wheat are commoiil} 
grown in rotation. But some strong-strawed wheat like Pima 1- 
must be sown, or the heavy crop wiU faU with any wind or ram- 
[The .Hon’ble Mr. H. R. C. Hailey, in the Vmted Prmnces irar 
Jourmh dated i5th May, 1919.] 



KOJ'Ks 

CERTAIN ASPECTS OF THE ORGANIZATION ANo 
THE AGRICULTURAL DEPARTMENT IN BENCM 


A Resolution, dated 7th June, lOh). m\w<\ \iy ^,.r .■ ; : 
o£ Bengal, says 

As it is desirable to place the publu: iu ot ili.‘ ii,h h 

tions and policy of the Agricultural Depart luoi it iu iKe a,i»nculunal 
development of the Bengal Presidency, the (hnernor in (’omutil- 
deems it advisable to explain in some ituai! reitain of. the 

organization of the department, together wiili, some suggestions 
derived from the experience of other countries hi iiow the people 
oan best benefit from ’its activities. 


The necessity for private ejfort. The two mam hranehes of the 
department are the research and demonstration. braiuTes. It, is. 
liowever, clear that the activities of the ileputment in. ivsjiect ol 
the demonstration of the results of tlio investigai mus of the research 
branch cannot be expected to reach more tlian a jiinge o! the agruni 
tiiral population without the help of the public. On. the one liainh 
the extent of^such activities is conditioned bv lin.am-ial consiilera 
tions; on the other haird, any development of tln^ kind is of no 
avail if the people are not ready or cannot arrange to take advantage 
ol it. Individually the agrieultud^t is reaily : e.xperie,.,.- tlii.s 
country has shown that if he can see with liis own evs the wdn,. .,1 
an improvement he will adopt it. But if all arc to tK-nclit . o.^iienen.:,- 
in other comrtries shows that the agriculturists must „hhu (.om.il 
ment half-way in the matter. It has been ioun.) m i lye eouni i ie.s 
that, if small associations of agrioultunsts am toniiwi "'y*''' 
adjudicate on suggested improvements, 
and failures with each other, and to bring t n n ' ' ' ' s ^ 

of the Agricultural Department, then not cn y 's tlic . ■ ^ y 
problem of how to reach the whole agncuhimi | 

Lt there is hardly any limit to advancement m the ^ ^ 

improved production, economic distribution, impio'' 
and indeed m all mental and moral il n e j] ^ 
oi an American Professor of Political |.',uoi)«im 

" The transformation in the rural lile o n .. > ■■ 
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corntnuaity through co-operation has amounted to little less tha? i 
revolution. Higher standards of agricultural products and prodi - 
tion have been set up and maintained, better methods of farm 
have been inculcated and enforced, and the whole social, moral uud 
civil life of the people has been raised to a higher level. From r/rie 
view-point of material gain, the chief benefits of agricultural co- 
operation have been the elimination of unnecessary middlemoh. 
and the economies of buying in large quantities, and selling \\\ 
the best markets, and employing the most efficient implements.'' 

An essential condition, however, for the ^ucoe3§ of such associa- 
tions is that they should be conducted on the basis of self-help. 
It is desirable for Grovernment to assist such associations by teaching 
and exercising close control ; but interfkence with their manage- 
ment or the grant of pecuniary aid by Government impairs the 
fimdameutal principle of self-reliance. 

Formation of small agricultural associations in Bengal. What 
precise form private effort should take in Bengal, it is perhaps too 
early to prophesy. But undoubtedly there is every reason to 
believe, from the experience gained in other countries, that the 
formation of small agricultural associations should prove successfuL 
whether as simple associations formed for the purpose mentioned 
in the preceding paragraph, or as co-operative societies dealing 
with the purchase of seeds and implements or with the distribution 
of agricultvual produce. There is probably room for associations 
combining one or more of these functions. Apart from foreign 
experience and experience in other provinces in India, there is also 
the definite fact that such simple associations, serving thanas or 
even smaller areas, have met with marked anccess in the district 
of Birbhum in the Bengal Presidency. By the co-operation of 
official organization and private effort of this nature not only 
will the successes obtained by experiment be brought to fruition in 
the interior, but Government will be furnished with a first-hand 
agency for ascertaining the real needs and the wishes of the agriciib 
tuial population. 

His Excellency in Couircil hopes, therefore, to see a further 
extension of this experiment throughout the province, particularly 
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ill those districts in wliioh. demoustruion. fann-, alivu.lv' oxist ..r arc 
about to be established, as it is in .listriui s tlun i ii.: A-, i. ult lii il 
Department can give the most lidp. '11,. ,,f „,1 

associations rests, however, with the punlw : aelili.-e xm !1 ,,|.|v 1 „. 
successful if they are financed and luaua;^, ,! !,v il . ri. 

principle accepted as essential by the Buard ui A;;ricu!!ur.' in Imli.i, 
at their seventh meeting in 1911, was that those w'ho aiv .issu.laieil 
should all be agriculturists, really interested in local a‘;ncnltiiral 
improvement. 

The officers of the Departments of Agru-.uh mv ;uul ( u .p,>ral ive 
Societies will be ready at all times witJi tluor lulvicr :uh 1 
counsel. 


Functions of existing associations. The exteiisum of small 
associations, if carried into effect, will iucvital>ly inv<ilv»‘ some 
alteration in the functions of the existing provincial, distriei am! 
divisional agricultural associations. The district associations may, 
for example, find, as time goes on, that their executive fimctious 
are being gradually absorbed by the workijig village societies. 
For the present, they may find that their dutnes are dmoii-d !o thr 
organization of such societies. The dovehipnuMit will of necessity 
be a gradual process, and the present associations will dotiblli'ss 
adapt themselves to changing circmnstances or giv(^ way t o a dinereni. 
organization if they cease to satisfy a real jLe,e,d. 

The divisional association, s, in particular, may imi. bi; rcimrcd, 
while experience may sliow that the fimc.tion.s at pii siut ibsi-hiiiy d 
by the provincial association can be more clb'clivch- performed 
by the new Board of the Agricultural Depari incut which has bem 


created. 

Establishment of denmnstmtwn and seed farms. The lesearcli 
work of the department, or, more properly .spcalcmg. the mvcstiga 
tion work, is mainly conducted at thb Dacca. Agrumltural .Station, 
which is the headquarters of the chemical, bolauic.al amU.bre 
•sections, whUe there i.s a smaller invest igat.ing centre m B .-m .ci.ga 

at Chinauia. At these centres problems of piactna. mml) to -ciiga 

agriculturists are investigated, such as the pLi>du<.t! ^ _ 

rice, jute and sugarcane, the suitability of xaumis e uze 
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preveation of insect pests and so on ; and not, as there is a tend< v 
in some quarters to believe, research work of a purely acad • lo 
interest. For the purpose of testing the results obtained at th 
research stations and demonstrating their value, smaller stati ; > 
or farms have been established at Rajshahi and Rangpur. Priw^ip 
farms at Burdwan and Kalimpong are also managed by the depu i- 
ment. The utility of these stations has been fully proved and the 
necessity for . small farms in every district accentuated, owing 
to the success attained in the plant-breeding sections of the depart- 
ment. It has thus become necessary to arrange for the establibin 
ment of a demonstration and seed farm in each district, for the dual 
purpose of adjusting the results of scientific investigations at the 
central research stations to local conditions and of taking up the 
study of purely local problems. Each farm will form a centre lor 
the demonstration of such items as have been found by actual tests 
to be suited to local conditions. A programme is, therefore, under 
contemplation for gradually providing every district in Bengal with 
a demonstration and seed farm as soon as practicable, whilst official 
sanction lias already been accorded to the establishment of such 
farms at Mymensingh, Bogra and Coiiiilla. 

Co-o])eration of District Boards in estaUishmeyit of farms. In 
view of the popular interest in agriculture, it has also been considered 
desirable to enlist the interest of the District Boards by requesting 
them to co-operate in the establishment, maintenance and manage- 
ment of the farms, subject to the professional control of the Agriciil 
tural Department. 

In the view of His Excellency in Council the forms which the 
assistance from District Boards may legitimately take are as 
follows : — 

(1) Provision of land or of money towards the acquisition 

of the land or towards the necessary buildings. 

(2) Provision for the whole or a portion of the recurring 

expenditure on a farm. 

The Grovernor in Council holds th^t District Boards shouM 
possess a voice in the management of the farms to the extent to 
which they contribute, subject to the professional control of 11*^ 
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department. Certain District Boards have alreadv aiii-.v,: 
operate on these lines. 

Demonstrators. For the puipd^e of advert isiti^ tlu- tv ,j 
obtained at the central research stations and <ni tln^sr tann,^ aiui i- 
advising the small agricultural associations wliicli nxc (^\|nM'U'd in 
come into being, definite circles, such as tlic area of a police siaiion, 
are necessary for demonstration work in cliarge of deiiumstratois 
working under the supervision of agricultural oil ice is. 'rwentv 
six district agricultural officers, /.c., one (or each di.strici in the 
presidency, have no\v been sanctioned; live additioral agiicultural 
officers have also be^n appointed for spei-ial work : an-f (here aiv ai 
present altogether 79 deiuonstrators. fl is eontemplated that, 
with the completion of the programme for the eoi'slnict me oi taring 
and the multiplication of small agricult mal assoeiatiops. tlie rmitber 
of these demonstrators wull be gradually hut largt‘lv UM-recse.!. 


until there is one for eacli poli(H? station, in Bei^g.d. 

Seed^siores, Experience in Bengal lias slmwr t luii i he imuK'diati' 
result of successful demonstration at any of the lanns alivady tr 
existence is a demand for improved agricultural e.iipliaPces, and. fur 
seed of a new crop or of a Jiew variety of crop. In Jart. af-nnili uial 
improvement in India necessitates in nearly every ease, ll.e nse „l 
some new thing, whether rt be seeds, ferlilizers, nnpleinents or 
insecticides. This is exemplified hy the iosisieoi and, ,r,ovn.,- 
demand for seed-stores in those distrird.s where seed o a new .ao,, 
variety has been issued. One seed-store w I no, e s,d .ae, 

in ^ district; but seed-stores should be estabhsh,al also at or, > 
subdivisional headquarters and at all d.e,non,st,at aon een res. o 
produce the best results such seed-, stores should., however, be es ab 
Lhed and maintained by such bodies as agia,adto.'al as.soe.atnu . 
or co-operative societies or local authorities. It - y';;;;'' ;;;;; 
the policy of Government to establish ai*. man a , 

stored thLelves for areas smaller 

would this involve too large a wmmcr<a,r ,m^ ^ 

,nent-where attempted m an 

abandoned for this reason ' already 

encroachment on the sphere of private efloit., Iheie 
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30 stores m existence under tte auspices of Government, and V: 
are being created under local organizations. 

General policy. By the continuance of investigation for pra; 
tical ends at the central farms, by the creation of demonstratic i 
farms in every district and seed-stores in every subdivision, by th*' 
appomtment of a staff of agricultural officers and demonstrator.^ 
in sufficient numbers to aid district officers and the department, 
on the one hand, and the agriculturists, either individually or in 
association, on the other, the Bengal Government are aiming at the 
solution of the two problems which the Agricultural Adviser to th(i 
Government of India has declared to dominate the whole situation : 
the first is the provision of the best obtainable seed for any type of 
agricultural produce, and the second the creation of an agency 
for its distribution. 

* 

* * 

The following further extracts from official reports dealing 
with the use of cactus in the Ahmednagar District as a fodder 
substitute have been published by the Bombay Government : — 

Extract from a Report Ao. B.— 854 — 1918, dxt-fed 29th May, 1919. 
from the Honourable Mr. L. .}. MouMford, C.B.E.. Com- 

mmioner, CeMral Division. 

After touring through parts of four talukas of the Alunednagar 
District and inspecting cattle camps and villages where cattle are 
fed on cactus, I am of opinion, that the villagers have a very valuable 
fodder adiunct for their hadhi [Sorghum stalks) in cactus properly 
prepared, and consider it Avmild be well if our expert veterinary 
officers (jould give a definite opinion on this point. 

The preparation is simple. Tt consists in roasting the cactus 
over a village forge and chopping it up fine. The thorns catch fire 
readily, and with very little care all thorns can be destroyed. In 
some places women also extracted the charred tufts. This .is not 
considered necessary, but it probably assists digestion. An ad- 
mixture of strengthening food is advisable where kadhi is not 
available. In Ahmednagar, they add two pounds of cotton seed ami 
occasionally one pound chuni (gram and lentil husks) to the 
24 pounds full feed. 
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In the camps and kitchens [ visitoil I UmiA - ■ 

stuff greedily. Some cattle and budalues will cat p..., ^ 
leaves whole, but chopped foddei is best. 'rUe [xnp!,- aiv 
enthusiastic, and, from reports received, some vil!age^ iia\o i.ih i 
to this fodder almost iu*a body, such as Hvaluuanwada (AkoU) ami 
Pedgaon (Shrigonda) and many others. 

Cactus operations are not new to .VJuuodnagar, as thi^v wero 
carried out in 1912; but the village busy-body was jmt al>s(Mi(. 
Various rumours were started which at lirst somewhat impeded tlte 
campaign, such as that compulsory payment, would be insisted on 
when the cactus campaign was closed ; that the animals \vs)u]d die. 
and, when it was found that animals did not that they would 
die off in the rains. This prophecy still obtains among cabins 


opponents. 

Villagera visit the camps and kitchens with t heir eat tie. or ask 
to be allowed to take some rations away to their \’iliag(‘s ; where 
possible, choppers, bellows and prongs are given them. Many i:<mi(‘ 
to Mr. Beyta’s bungalow for instruction, and while I was there, two 
very fine cattle in splendid condition Avcre, brought by their owinn* 
to be taught to eat cactus. I have seen cattle brought in )>y their 
owners eat their ration for the first time st.raightaway. 

Cattle which had not the strength to rai.se themselves from 


the ground two months ago in some of the camps, are imw ablr lo 
do light work at the mhote, and to pull the cactus cai-ts. Mr. Ih-yl s 
purchased many miserable animals in the last stage of e.xliaust ion 
froij the butchers for a few rupees, and, after feeding ilmm on cartiis 
preparation, has sold them to the ryots for three t imes tlw ]>urcliasc 
money. Mortality was very heavy before the cac.t.ns caiti]iaigi| 
started. One oxvner told me he lost seven of liis (;attl.^ tliat lie karl 
fed on grass purchased for Rs. 2,000 ; and that Im had lost, none 
since tetook to cactus. The mortality in the ca.uris e;un|is has 


been slight. 

At present there are over 34,000 cattle feedms a.M a 

would have been utterly impossible to find «i'av. 
these cattle. They would require at eighi of gm.s.s . 

a day (a low all-over daily average for can Ic and young stock) ■ 
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272,000 pounds or over 80 lakhs per month. This amount of grass 
could not be obtained. 

The present price of kadhi m the market varies from Rs. 40 to 
Rs. 60 per 1,000 pounds, while the cost of 1,000 pounds of cactus, 
cleaned, chopped and prepared for food is Rs. 2, to which is added 
Rs. 5 worth of cotton seed which is very’ expensive at present. 
Chuni is often added where procurable, but is not essential 

Cactus no doubt possesses a certain feeding value, but is most 
useful when used with cotton seed. It can also be mixed with 
chopped kadbi in the proportion of 2 to 1, and .if, as is hoped, the 
ryots will recognize what a valuable green fodder they have all 
around them, the fodder resources of the country will be vastly 
increased, and future famines will be robbed of much of their 
terrors. In 1912 cattle preferred prepared cactus to the famine 
grass that was available that year. 

1 visited a charitable grass camp at Ahmednagar and elsewhere, 
and found the animals in no better condition than in the cactus 
camps. Where, as happened in both classes of camps, animals 
came in a very poor condition, mortality was to be expected. In 
one grass camp the mortality was 20 per cent, and there were many 
animals on the sick list, and 1 understand the mortality in the cactus 
camps did not approach this figure. I came to the conclusion that 
dry grass alone is not sufficient for famine cattle. In the first place, 
really good grass of sufficient nutriment is difficult to procure; and, 
secondly, some green stuff is necessary. Cattle appear to thrive 
better on cactus with the adjuncts employed in Ahmednagar. Ag^in, 
foreign grass oftei> disagrees with cattle. Although the local cattle 
in the Dangs thrive on grass, there were very heavy losses among 
the Ahmednagar cattle sent there, and those that returned came back 
in a miserable condition. 

f 

Exlract from a Report No. 1996, dated Uth June, 1919, /rom Limte- 
imnt-CoImel G. K. Walker, CJ.E,, O.B.E., F.R.C.V.S,, Super- 
i7Ue}ident, Civil Velerinary Department, Bombay Presidency. 

I have visited cattle camps in the Ahmednagar and Poona 
Districts where cattle are being fed on prickly pear, and recently 
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(May 11th to 15th) I made a detailed inspection in the Alunetlnagar 
District m this connection. I paid surprise visits to a number of 
Villages in various directions where the fodder was being used, 
and visited the camps at Rahuri, Shrigonda and Wakodi. I 
also visited the charitable camp at Ahmednagar where the cattle 
^ve^e being fed on dried 'grass and I'adhi, no prickly pear boiiig 
used. 

I can bear out the Hon. Mr. Mountford's statojuents in every 
particular. There can be no doubt that cattle cati be maintained 
on prickly pear when .necessary without harm. It is not claimed 
that it ranks as a good fodder, and it should be supplemented with a 
certain amoun.t of dried grass if possible in addition to some pr(n 
portion of concentrate. Cattle require a proportion of green fodder 
to keep in good health, and the dried grass that passes as liay in tliis 
country is frequently so inferior and innutritions tliat it causes 
internal disorders, especially in debilitated cattle. Animals luivc 
their idiosyncrasies, and there may be cases where prickly pear 
causes indigestion, especially if it is improperly prepared. It is 
essential that all the prickles should ])c removed, bike all green 
fodders it produces some looseness of the Imwcls, wliiijli is considered 
normal to cattle in countries where green fodder is (■ommon. Any 
excessive looseness can be remedied usually by supplying fo(hler 
in intelligent proportions. Diarrhoea in cattle in the rains i.s common 
from various causes. I have written a leaflet on the snbje(jt, which 
is being published by the Agricultural Department in, Knglish and 
three vernaculars. 

I beg to say that in my opinion the cactus fodchn campaigm 
particularly in the Ahmednagar District, lias been a great smuicss, 
and that by the aid of this fodder a very large number of cattle that 
would otherwise have died have been saved. Tlic work in the Poona 
District has also 'been, effectual. A very pleasing feature in tlu! 
Ahmednagar District is the obvious satisfaction of the cattlc-owners 
when once they have been persuaded to take up the metliod. 
They have learned to appreciate its advantages, and in many 
places their own arrangements are well devised and working 
well. 
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In the Rhodesia Agricuhural Journal^ Deoember 1918, t < 
is some advice as to plants suitable for forming cattle -proof hci ^rs 
on Rhodesia. Among these is Bougainvillaea, especially the , 
species ghhra ayid spe<^Ulis. This is used as an ornamental ho 
in some of the West Indian islands, and is certainly ofastrui ir 
enough growth to form a close hedge of any height or width whic'u 
may be desired. The blaze of colour in the flowering season, whinli 
is almost the whole year, makes it a most showy object. The Wv 
spe^cies of Bougainvillaea mentioned above grow easily from cut- 
tings inserted in the ground. Until growth- starts, they should l)e 
kept well supplied with water. The plants are extremely hardy ^ 
and when established, will stand long periods of drought. 

♦ 

* « 

The Rothamsted Experimental Station has been engaged for 
some time in field trials and other investigations to discover what 
value ammonium nitrate possessed as a fertilizer. Dr. E. J. 
Russell thus summarizes the general results of the experiments in 
the Journal of the Board of AgricuUtire, Vol. XXV, No. 11 

(1) Ammonium nitrate is an excellent fertilizer, the nitrogeii 
of which is worth as much as that in nitrate of soda and sul- 
phate of ammonia. At present prices of these two fertilizers, 
ammonium nitrate would, on the same basis, be worth £37 5s. per 
ton. 

(2) It contains more than twice as much nitrogen as nitrate 
of soda, and one and three-quarters times as much as sulphate 
of ammonia : it is thus the most concentrated nitrogen fertilizer 
obtainable on the large scale. Where 1 cwd. of nitrate of soda or 
I Gwt. of sulphate of ammonia is ordinarily used, less than ^ cwt. of 
nitrate of ammonia would be required. 

(3) It can be applied to any crop for which nitrate of soda is 
suitable, but it is not superior to sulphate of ammonia for potatoes, 
and may be inferior. Its proper use is as a top-dressing, and not 
as a constituent in mixed manures. 

(4) Fanners must insist on having the /‘non-deliquescent 
variety, otherwise they will certainly be inviting trouble. 
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(5) While the material itself is not infiaminablc, it yot lielps u 
fire considerably. Great care is, therefore, necessary not to store 
under conditions where a fire might be started. 

♦ 

* * 

THE COCOA PRODUCTION OF THE EMPIRE. 

Among the products of the Empire which before tlie war were 
not utilized in the United Kingdom to the extent tljcy might- ha\'e 
been, cocoa takes a prominent place. The quantity of eoV<ni 
produced in British countries in 1913 was more than, tliree times 
the amount cor.siimed in the tJiuted Kingdom, yot that count ly 
only obtained about ’one-half its supplies from those sources, the 
remainder consisting largely of South American cocoa and foreign 
cocoa shipped via continental countries. Not oitly was this tlui 
case, but the British Isles were importing large quantities of prepared 
cocoa and chocolate from foreign countries which had been manu- 
factured there from British grown cocoa. Diu’ing tlio war tlu; 
position improved and a much larger proportiojx of tlio raw cocoa 
came from the Empire, no less than 86 per cent, of the total imports 
coming from British possessioi^s in 1917, and it is to be lioped that 
this state of affairs will continue. The importance of tin; nritter 
will be realized when it is stated that in 1916 the total imports were, 
valued at no less than six and three quarter million, pounds sterling. 
The question of the production of cocoa in the different (M)imtnes 
of the Empire, the world’s consumption, and the cocoa tunic of the 
United Kingdom is fully discussed in an article in the January - 
March (1919) Number of the Bulletin of the Imperial Institute.” <.)f 
the many interesting paints brought out, two call for special mentiou. 
The first is the unprecedented growth of tlie cocoa industry in the 
Gold Coast, where the product is grown and prepared for tlic market 
entirely by the natives. The colony commen,ced to export cocoa 
in 1891 and it now produces more than one-quarter of the woild s 
output. The other equally remarkable fact is^ the enormous 
increase in the consumption of cocoa in the United States in r(;c(;nt 
years. The consumption has trebled since 1913 and about one-half 
the total quantity, produced in the^world now goes to the States. 
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The cocoa industry of the Gold Coast is also dealt with a 
length in a message addressed to the Legislative Council of th! 
Colony by Sir Hugh Clifford, the Governor, which appears in tli- 
same Number of the Bulletin. 



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS, 
MEETINGS AND CONFERENCES, ETC. 


WOODHOUSE-SOUTHERN MEMORIAL FEND. 


Donations received up to the 31st May, 1919, and acknowledged h930 
in the Agricultural, Journal of India, Vol. XIV, Pt. IV, 

July 1919 

Donations received during the period from 1st June to 31st 
August, 1919 

V. G. Gk)khale, Esq. .. .. 10 

S. K. Basn, Esq. . . . . . . • • 10 

Total . . Kp* 1,950 

♦ 

* * 

The names of the undermentioned have been brought to the 
notice of the Goveniment of India for valuable services rendered in 
India in connection with the war up to 31st December, 1918 : — 

The Hon’ble Mr. H, K. C. Hailey, C.LE., LC,S., Director 
of Land Eecords and Agriculture, United Provinces. 

Mr. B. C. Burt, M.B.E.,B.Sc., Deputy Director of Agriculture, 

Cawnpore. 

Colonel J. Parmer, C.I.E., F.B.C.V.S., Chief Superintendent, 
Civil Veterinary Department, Punjab. 

Colonel H. T. Pease, C.LE., M.R.C.V.S., Principal, Veterinar>' 

College, Punjab. 

Mr. J. G. Cattell, M.R.C.V.S., Superintendent, Civil Veterinary’ 
Department, Sind, Baluchistan and Rajputana. 

**♦ 

Lieut. (Temp. Col.) Geoffery Evans has been appointed an 
additional Companion of the Most Eminent Order of the Indian 
Empire in connection with the military operations in Mesopotamia, 

( 841 ) 
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Mr. F. P. M. C. Plowden, LC.S., Joint Magistrate, Agra, h;u 
Ijecr appointed Under Secretary to the Government of Indin 
Revenue and Agriculture Department. 

* 

* * 

Mr. W. a. Davis, B.Sc., A.C.G.L, has beem granted special 
privilege leave for five months with effect from the 11th October, 1919. 

• ’ * 

^ * 

Mr. G. S. Henderson, N.D.A., N.D.D., Imperial Agriculturist, 
has, on the termination of his deputation under the Munitions 
Board, been granted with effect from 23rd June, 1919, combined 
leave for six months, viz,, privilege leave for 3 months and 10 days 
and study leave for the remaining period. 

♦ 

* * 

Mr. J. H. Walton, B.A., B.Sc., Supernumerary Agricultural 
Bacteriologist, Pusa, has been granted combined leave for six 
months. 

% * 

The services of Mr. M. Afzal Husain, B.A., Supernumerary 
Entomologist, Pusa, have been placed at the disposal of the 
Government of the Punjab. 

* 

* sit 

Mr. J. F. Dastur, M.Sc., who has been appointed to the Indian 
Agricultural Service, is appointed Supernumerary Mycologist at 
Pusa, with effect from tlie 30th June, 1919, and deputed to 
England for fifteen months for training. 

* * 

* * 

Mr. W. a. Pool, M.R.C.V.S., on reversion from military 
service, has been appointed Second Bacteriologist, Imperial Kac- 
teriplogical Laboratory, Muktesar, with effect from the 30th July, 

1919. 
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Mr. G. a. D. Stuart, I.C.S., is gmutetl combiuwl leave for 
one year with effect from the date of relief of his olheiatiug 
appointment as Agricultural Adviser to the Govenimeut of India. 

* 

♦ * 

Mr. R. H. Ellis, I.C.S., has been appointed to net us Director 
of Agriculture, Madras, iu relief of Mr, R. Cecil WochI, "NLA,, and 
until further orders. 

♦ 

♦ * 

Mr. R. C. Broadfoot, Probationary Deputy Director of 
Agriculture, Madras, has been appointed to act as Superintendent, 
Central Farm, CoimbatQre. 

* sje 

Mr. P. H. Rama Reddi, Probationary Deputy Director of 
Agriculture, Madras, has been appointed on completion of his 
training to act as Deputy Director, II & III Circles, vice Mr. 0. R, 
Hilson granted leave or until further orders. 

* 

* * 

Mr. P. C. Patil, L.Ag., who has been appointed to tlie Indian 
Agricultural Service, has been confirmed in the appointment of 
Deputy Director of Agriculture, Northern Division, Bombay, from 
the 1st March, 1919. 

* 

* * 

Mr. Bhimbhai M. Desai lias been appointed Deputy Director 
of Agriculture, Gujarat, with effect from the 1st April, 1919. 

>!« 

* * 

Mr. D. L. Sahasrabiidhe, B.Sc., L.Ag., A.ssistant, Profe.ssor 
of Chemistiy at the Agiicultural College, Poona, luis been appointed 
to act as Agricultural Chemist to tiovcriiment, Bmiil)ay, witli cllect 
from the 1st June, 1919, pending further order, s. 

+ 

* 

Mr. G, Taylor, M.ll.C.V.S., Superintendent, Civil \eteriiuity 
Department, South Pimjab, has been appointed to officiate as 
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Superintendent, Civil Veterinary Department, Bombay, with efio-t 
from the 12th July, 1919, vice Lieutenant-Colonel G. K. Walker, 
C.LE., O.B.E., F.R.C,V.S., appointed to officiate aa Principal, 
Veterinary College, lAhore. 

* 

Mr. a. D. McGregor has been appointed to aot as Superin- 
tendent, Civil Veterinary Department, Bengal 

. if 

* * 

Mr. Rajeswar Das Gupta, who has been appointed to the 
Indian Agricultural Service, has been confirmed as Deputy Director 
of Agriculture, Bengal, from the 1st April, 1919. He has been 
placed in charge of the Northern Circle, but will continue to act as 
Deputy Director of Agriculture, Western Circle, in addition to his 
own duties, during the absence of Mr. F. Smith on leave. 

♦ ♦ 

Me. N. S. McGowan, B.A., Professor of Agriculture, Agri- 
cultural College, Sabour, has been granted combined leave for one 
year from the 1st April, 1919. Mr. Surendranath Sil, B.A., M.Sc. A., 
officiates as Professor of Agriculture during Mr. McGowan’s absence. 

♦ 

Mr. T. F. Quirke, M.R.C.V.S., Superintendent, Civil Veteri- 
nary Department, North Punjab and North-West Frontier 
Province, has been granted combined leave for six months with 
effect from 26th May, 1919. Mr. J. S. Garewal, M.R.C.V.S,, 
officiates in Mr. Quirke’s place. 

* 

* ♦ 

Rai Sahib Lala Kotu Ram, Deputy Superintendent, Civil 
Veterinary Department, has been appointed to act as Superintend^ 
ent, Civil Veterinary Department, South Punjab, vice Mr. G. 
Taylor transferred to Bombay, 

Mr. H. E. Cross, M.R.C.V.8., Civil Veterinary Department. 
Punjab, has been granted an extension of furlough for eight- 
months. 
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Mr. F. J. Flymen, A.C.G,L, Deputy Director of Agriculture, 
lias resigned kis seat on the Legislative Council of the Chief Conv 
inissioner of the Central Provinces. 


* 

* * 

Mr. G. Evans, C.I.E,, M.A., on the completion of his special 
duty in Burma, has returned to the Central Provinces. 

* 

♦ St: 

Mr. a. G. Birt. B.Sc., Deputy Director of Agriculture, Assam, 
ia allowed combined leave for one year and four mouths with 
effect from the 24th June, 1919. Srijut Lakhcswar Barthakur, 
Supermtendent of Agriculture, Assam Valley, is appointed to 
officiate. 


^ * 

Mr. E. S. Farbrotheb, M.R.C.V.S., is confii'med in tho Civil 
Veterinary Department and appointed to officiate as Superin- 
tendent, Civil Veterinary Department, Sind, Baluchistan and 
Eajputana, with efiect from the 1st July, 1919. 

♦ 

sK 


The seventh annual meeting of the Indian Science Congress 

will be held at Nagpur from the 12th to the 17th January, 1920. 

Sir Benjamin Robertson, K.C.S.I., K.C.M.6., C.I.E., Chiel 
Commissioner of the Central Provinces, has consented to be Patron 
of the meeting, whilst Sir P. C. Ray, C.I.E., D.Sc., PhD Paht 
Professor of Chemistry, Calcutta University, rviH be its President. 
The Sectional Presidents wiU be . 

Avplkd Botany and Agriculture- Me. D. Cloustou, C.I.E., 
M.A., B Sc., Ofig. Director of Agriculture, 

Physics and. Mathematics. Dr. N. A.. P. Moos, PR.S.E., 
formerly Director, Bombay and Abbag Ohservatones^ 

M., B. K. Singh, M.A, F.C.S., 0»g. P.ni— n( 

Ctomirtiy. G»vyn«.nt «eg. 

Systematic Botany. Mr. P. F. iy^on, tJ.n., r x. , 
of Botany, Presidency College, Madras. 
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Zoology, IVIr. E. Vredenburg, B.L., B.Sc., A.R.S.M., 
A.R.C.S., F.G.S., Superintendent, Geological Survey of India. 

Geology. iVt. P. Sampatiengar, M.A., F.G.S., Ofig. Geologist, 
Department of Geology and Mines, Mysore. 

Medical Research Lieut. -Col. J. W. Cornwall, M.A., M.D., 
D.P.H., I.M.S., Director, Southern India Pasteur Institute, Coouoor. 

Further particulars of the meeting nxay be obtained from the 
Honorary Secretary, Dr. J. L. Simonsen, Forest Research Institute, 
Dehra Dun. 





Forecasting the Yield and the Price of Cotton. By H. L. Moore. 
(Macmillau & Co.) 

The United States produces more than oue-luilf of tlio tutal 
world's output of cotton of 30 million bales, but, owuig to the orga> 
nization of the American trade, the price of cotton, in evi^y market 
in the world depends more on the Auericnn price than the rcLitivi.' 
American production alone would indu^ite. The prediiitiou of tiie 
yield and price of American cotton is, therefore, a mat.ti^r \vlu(‘h 
concerns the whole cotton-buying world. h\ a.pplyin.g the nunliocl 
of correlation to tke problem of the yield of American cotton 
Professor Moore has been rinticipated by Kincer. But Kircer, tlumgli 
ii.e obtamed a lugii value for the coriekitiou, did so by multip!} ii'g 
bis rain and temperature varia.bles by moie or less aibitiv.ry lan 
efficients, which themselves depend on tl.e anteceden.t climatic con- 
ditions. By choosing a sufficient number of sin h coelii<dents a.ny 
correlation however liigh can be obtained, and there is no assurance 
that the formula of prediction isanytliing more than an einpiricism, 
summing up past events, but of jio use in prcdicti!\g future ones. 
To this criticism ibe whole theory of correlatioji, except where it is 
used to measure quantitatively the assocuitioiy la^tweeji known 
^ verse causse, ' and their effect is, to some exten.t, exposed. Iji 
using the method of multiple correlation, in particular, huig series 
are necessary if the number of variables used is at all large. Thus 
Professor Moore uses the rainfall in May, and ‘^lie mean. fcemjKmitures 
of Jui\e and August to predict the yield of (iotton in (Jeorgiii, and 
obtains a multiple correlation coefficient of 0*732, which suffices 
to out down the error of prediction to about 70 per cent, of the error 
of a pure guess based on the mean outturn. But the scries, from 
which the 3 total correlations are obtained is only one of 20 years, 

( «47 ) 
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and this somewhat modifies, though it does not entirely vitiafo 
the value of the fonnula of prediction. The results obtained for 
Geoi^ suggest that high rainfall in May and hi^ temperature 
August are harmful to the cotton crop, while in June high tempera- 
tures are beneficial. To what extent these are true efiects of 
rainfall and temperature, or merely the result of some allied con- 
dition, such as plant disease, which in its turn is dependent on 
climate, cannot -ot course be stated oS-hand, nor indeed, for a first 
approximation forecast, does it matter. For the prediction of the 
price of Upland cotton from the total American output in bales, 
even higher correlations are obtained. For exiimple, the correlation 
between the percentage change in price and the percentage m pro- 
duction is found to be - 0*819 and the multiple correlation co-efficient 
between the price of Upland cotton and the combined factors of total 
production of cotton and index prices of all commodities is 0*859, 
from which the error of prediction can be reduced to one-half of the 
standard deviation of the price of cotton frem year to year. It 
appears, however, to be nowhere stated on what date the price is taken. 

Though Professor Moore has obtained some useful results, and 
has shown conclusively that from climatic conditions the American 
cotton crop can be forecasted in nearly every case more accuiatel}> 
than the official forecast succeeds in doing, and that often a month 
earlier, it is impossible to admit that he has obtained a complete 
solution of the problem of cotton prices, or indeed that such a solu- 
tion can be found from the mere application of the method of mul- 
tiple correlation, as Professor Moore appears to imagine (p, 151). 
That an immense improvement in official crop forecasts can be 
effected by the method of correlation has been known in India for 
many years, and it has been shown that some sugarcane forecasts 
are, like the May American cotton forecasts, worse than useless; 
but to suppose that & final physical, chemical, physiological and 
economic phenomenon solution is to be obtained by pure statistics 
is a misconception, which nevertheless should not blind us to the 
merits of the methods evolved by Francis Galton and Karl Pearson. 

In another ieq>ect Professor Moore seems to go above bis Iasi 
in attempting to better the official forecast of cotton based on the 
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condition-ratio figures issued on the 1st of May, June, July and 
August. These figures Professor Moore correlates with the cor- 
responding yield-ratios, and finds as was to be expected that the 
correlation is less than unity. He then constructs the regression 
equation of yield-ratio on condition-ratio, and offers this as a better 
prediction formula than the offioial piediotion itself. This is an 
astonishmg perversion of the method of statistics. Fortunately the 
author only seems to treat this prediction formula as a side issue, 
but as it has no meaning whatever it should not have been introduced. 

To sum up, the book is a definite step on the lines of attack of 
the problem of forecasts adopted by Hooker, Warren Smith and 
others. [S. M. J.] 

Farmers’ Clean Milk Book^By Charles Edward North, M,D. 

(New York : John Wiley & Sons, Ino. ; Ijondon : Chapman 

& Hall.) Price 5s. net. 

This book is got up on the popular style. The matter is 
expressed in non-technical language and will appeal to a very wide 
circle of readers. Although the advice is useful, nothing fresh is 
given to dairymen who carry on their work in an up-to-date manner. 
It may naturally be inferred from the publication of a work of this 
kind that the health authorities think that there is still much head- 
^vay to make in producing safe milk in zVmerica. 

While some information regarding the entry of the disease- 
producing bacteria into milk is given, and while pasteurization is 
described in a general way, an important point, namely, the thermal 
death'point of disease-producing germs and the exposure required 
at a given temperature to kill them, is omitted. In other words, 
the temperature of pasteurization and the time for which milk should 
be kept at that given temperature under diSerent conditions have 
been passed over. Since the ordinary conditions of practical 
dairying differ considerably from those in the laboratory, Dr. North 
might have instructed his readers on points regarding temperature 
and exposure required to kill the more important pathogenic 
baotem. 
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The importance of the personal element, namely, persons work- 
ing with milk being cleaiJy as regards themselves, and also as regard- 
cows and dairy utensDs, is a point with which ail will agree. Di , 
North has demonstrated this by arranging for good daiiyme]! to take 
over temporarily inefficient dairies and manage such in an up-to-date 
manner. The results obtained are very striking indeed, and one is 
surprised that there should be still in America such backward 
methods in practice. 

‘Apparently in America most milk producers object to the 
frequent visits of the dairy inspectors, as they add to the cost of 
producing milk. Such things as up-to-date management of cattle, 
buildings, pasteurizing, etc., etc., all cost money, and add very 
considerably to the cost of production. It is here that the health 
authorities, tl^e producers and the consumers appear to come into 
conflict. The consumer wants cheap milk, the health authorities 
demand that milk should be produced on up-to-date lines, thereby 
adding to the cost of production ; while the milk producers insist 
that the increased rates paid for an up-to-date milk supply are 
not commensurate with the increased expenditure. 

While the book aims at educating the milk producers and 
dairymen, little has been demonstrated on the lines of educating 
public opinion on the value of a satisfactory milk supply. Some 
hints to milk consumers generally would also have proved useful 
and added to the value of the work. 

In the closing chapter, dairy arithmetic is dealt with, and 
it is there shown that, taking the food item alone, good milking 
cows produce milk at a lower cost than bad milking cows. The 
statement, while correct, is very incomplete, as at least 13 other 
items add their quota to the cost of milk production. Such state- 
ments are liable to create in the mind of consumers some suspicions 
as regards farmers’ profits. In cases of this kind, one should like 
to see the subject of costs either fully dealt with or entirely 
omitted. 

On the whole, the book contains useful information and may 
be i;ead with advantage. [A, C.] 
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INTERMITTENT BEARING OF FRUIT TRFKS. 

To The Editor, 

The Afiricultuml Jo}ni\(il of India. 

Sir, 

In a note published on page 673, Vol. XLV, Part IV, n{ y<nir 
journal, and entitled “How to avoid intennitteut heaiityg of fruit 
trees,’’ there appears a review of an article from “ ('oinitiy Life.” 
The author of the article attributes the nondiearing of c,ertaiu fruit 
trees in alternate years to the exhaustion of all reserves luatciial 
during the years of abundant bearing. He tunisidcrs that this may 
be rectified by a liberal supply of easily assimilable uianuro at tlie 
time of the formation of fruit buds for the coming year. In. su])pi>rt 
of this suggestion he cites the regular bearing of espalier trees and 
trees under glass. 

Readers of your valuable journal may be interested to know 
that the same question with reference to apple treats, i.^ discus.sefl 
in an illustrated article in the “Journal of Heredity,'' Vol. IX, 
No. 7, November 1918. The author, Mr. B. S. Bt 'own, considers 
this biennial bearing condition to be a “ liabit forced on tin; tnye 
by conditions of environment in the early life-history oftlie individual. 
This habit is said to be not inheritable and can largely be corn5(',tcd 
by a copious thinning of the fruits (hiring the lyearing year to pr(yvent 
complete exhaustion. There is an interesting illustration, of a graft 
apple tree, half “ Gravenstein ” and half “ Russian,” in which l-hc 
two halves, for some unaccountable reason, have (•hosen two ojipositc 
years for their heavy crop, with the result t]ie.t in one year one half 
is loaded with fruits and in the succeeding year the other lialf. 

Yours faithfully, 

Coimbatore* T, S. Venkatauaman. 

The ISth July, 1919. Ag, (JovL Sugarcam Expert, 
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NEW BOOKS 

ON AGRICULTUEE AND ALLIED SUBJECTS 

1. ‘ Lawson'? ' Text-Book of Botany (Indian edition). Revised 

and adapted by Biibal Sahni and M. Willis. With a 
preface by Dr. J. C. Willis. New and revised edition. 
Pp. xii+610. (London : W. B. Clive, University Tutorial 
Press.) Price, 8s. 

2. Botany of the Living Plant, by F. 0. Bower. Pp. x+580. 

(London : Macmillan & Co.) Price, 25s. net. 

3. The Strawberry in North America— History, Origin, Botany, 

and Breeding, by Professor S. W. Fletcher. Pp. xiv+234. 
(London : Macmillan & Co.) Price, 8s. net. 

4. Practical Physiological Chemistry, by S. W. Cole. With an 

ir.troduction by Professor F, G. Hopkins, Fifth edition, 
Pp. xvi-f40L (Cambridge : W. Heifer & Sons, Ltd.; 
London : Simpkin, Marshall, Ltd.) Price, 155. net. 

5. Productive Agriculture, by Professor J. H. Gehres. Pp. 

xii4-436. (London : Macmillan & Co.) Price, 5s. 6c?. net. 

6. Irrigation Engineering, by Dr. A. P. Davis and H. M. Wilson. 

Seventh edition. Pp. xxiii-f 640. (New York : J. Wiley 
& Sons, Inc. ; London : Chapman & Hall.) Price, 21s. 
net. 

7. Practical Butter-making, by C. W. Walker-Tisdale and T. R. 

Robinson. Fourth revision. Pp. 143. (London : Headley 
Bros.) Price, 5s. 6c?. net. 

8. The Preparation of Substances important in Agriculture, by 

Prof. C. A. Peters. Third edition. Pp. vii+81. (New 
York : J. Wiley & Sons, Inc.; London : Chapman & Hall.) 
price, 4s. net. 
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9. Aii^Iutroduotiou to the Study of Biologioai Chemistry, by 

S. B. Schiyver, D.Sc. Modem Outlook Series. Pp. 340 
(London : J. C. and E. CUack.) Price, 6^. net. 

10. Co-operation in Danish Agriculture, by Harold Faber, an 

English adaptation of A)d€lshevaegelsen i Demmrk, by 
H. Hartel, with a foreword by E. J. Russell. Pp. xxii+176, 
(London : Longmans Green & Co.) Price, 8s. U. net. 

11. The Modern Milk Problem in Sanitation, Economics,, and 

Agriculture, by J, S. MacNutt. Pp. xi-f258 hxvi plates. 
(London : Macmillan k Co.) Price, 10s. 6rf. net. 

12. Peach-growing,* by H. P. Gould. Pp. xxi+426-hxxxii plate.s. 

(London : MacniiLUau & Go.) Price, 10s. M, net. 

13. Elementary Chemistry of Agriculture, by S. A. Woodliead. 

Pp. 188. (London : Macmillan & Co.) 

14. Hints to Farm Pupils, by E. W. Lloyd. Pp. 112. (London : 

John Murray.) Price, 2s. M. net. 

16. Co-operation for Farmers, by L. Smith Gordon. Pp. 247. 
(London * Williams & Norgatc.) Price, 6s, net. 

The following publications have been issued by the Imperial 
Department of Agriculture in Miii since our last issue 

Memoirs. 

1. Studies in Indian Sugarcanes, No. 4. Tillering or undergrouird 

branching, by C. A, Barber, C.I.E., Sc.D., P.L.S. (Bota- 
nical Series, Vol. X, No. 2.) Price, Rs. 4-4 or 7s. 

2. Studies m Indian Sugarcanes, No. 6. On testmg the suitability 

of sugarcane varieties for different localities, by a system 
of measurements. Periodicity in the gro'wth of the sugar- 
cane, by C. A. Barber, C.I.E., S(?.D. F.L.S. (Botanical 
Series, Vol. X, No. 3.) Price, R. 1-12 or 3^. 

3. The Phosphate Requirements of some Lower Burma Paddy 

Soila, by F. J. Warth, M.Sc., B.Sc.; and Maung Po Shin. 
(Chemical Series, Vol. V, No. 6.) Price, R. 142 or 3s. 3d 
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Bulletins, 

1. Cawnpore-American Cotton : An Account of Experiments in 

its Improvement by Pure Line Selection and of Field Trials. 
1913-1917, by B. C. Burt, B.Sc„ and Nizamuddm Haider- 
(Bulletin No. 88.) Price, A^. 10 or l5. 

2. Resham-ahilper unnatikalpc tuntbhook resham keetjati sam- 

bandhe parikahar dwitiya bibaranee, by M. N. De- 
• (Bengalee version of Pusa Bulletin No. 74 on “ Second Re- 
port on the Experiments carried out at Puaa to Improve the 
Mulberry Silk Industry.’^) Price, As. 12 or l5. 

EejiOYts. 

1 . Proceedings of the Second Meeting of Mycological Workers 

in India, held at Pusa on the 20th February, 1919, and 
following days. Price, As. 11 or l5. 

2. Proceedings of the First Meeting of Veterinary Officers in 

India, held at Lahore on the 24th March, 1919, and following 
days (with Appendices). Price, As. 8 or 9d. 
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